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PREFACE

The primary goal of this investigation was to identify
any correlations between the freeze/thaw cycles of lakes and
regional weather variations. To meet this objective ERTS-1
imagery of central Canada and north-central United States
were examined on a seasonal basis. The ice conditions of
certain major ice-survey lakes were noted using standard
photo interpretation techniques, the observations recorded on
magnetic tape, and base maps used to draw the position of the
lake freeze/thaw transition zone. Weather data, as available
from the U.S. Weather Service and the Atmospheric Environment
Service of Canada were compared with the transition zone migra-

tion patterns to determine any correlations.

Comparisons for the 1972 freeze season produced the
following correlations:

° Polar continental cyclones originate within:
and/or travel along the trend of the transition

zone.

() Polar continental anticyclones fail to cross the

transition zone.

. Polar outbreak anticyclones pass through the
transition zone without undergoing any apparent
change.

A complementary analysis of various meteorological parameters
indicated that storm centers associated with the transition
zone underwent significant intensification expressed by a
deepening of the pressure trough and increased precipitation
outside the zone.



The influence of regional climate on the transition
zone was indicated by the consistent northwest-southeast
trend of the zone regardless of season, suggesting that
latent and sensible heat transfer are the dominant processes
controlling both lake freezing and thawing. This conclusion
was supported by a comparative study of daily running mean
air temperature (RMT) for 18 Canadian weather stations and
the movements of the freeze/thaw transition zone. The results
demonstrated that transition zone boundaries could be approxi-
mated by an appropriate choice of RMT averaging interval.
Hence a predictive model was formulated for estimating the

arrival and departure of the transition zone:

. Freeze Season - '"deep'" lakes freeze when the
40-day RMT reaches the freezing temperature
(0°C), and "shallow" lakes freeze when the
10-day RMT reaches the freezing temperature;

] Thaw Season - '"deep'" lakes thaw (breakup) when
the 40-day RMT reaches the temperature of maxi-
mum water density (4°C), and "shallow" lakes
thaw when the 10-day RMT reaches the temperature
of maximum water density.

"Deep" and "shallow'" lakes are greater than and less than
6 meters in mean depth respectively.

In the strictest sense the results of this investigation
are applicable only to the 1972 ice year. Although some
corroborative data are available from studies by other investi-
gators, the general applicability of several of the findings
remains open to question until confirmed by additional studies.
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SECTION 1.0
INTRODUCTION

This report is a comprehensive review of all work
performed under contract number NAS 5-21761 since the incep-
tion of the project in May 1972. Only principal highlights
of the effort are reported here; supplemental details on
various topics can be obtained by consulting previous project
reports as referenced throughout this document.

1.1 OBJECTIVES

The principal goal of this investigation was to apply
ERTS-1 imagery to the study of the interdependence of lake
ice and climate in central North America. This goal is
manifest by a number of interrelated objectives:

1. Perform a lake ice survey.

2. Map the migration of the lake transition zone
during the course of an ice year.

3. Correlate the transition zone and its movements
with regional climatic factors.

4, Develop a technique for predicting the
freezing and thawing of lakes,

5. Estimate the mean depths of lakes on the basis
of their freezing sequence.

To some extent each of these objectives has been satisfied,
although not always with the result that had originally been
envisioned [1]. '



A description of the tasks undertaken to achieve the
above objectives and the outcome of those tasks comprises
the bulk of this report.



SECTION 2.0
ANALYTICAL PROCEDURE

This section provides a summary of the work performed
along with the methods employed to accomplish that work.

2.1 TEST SITE

The test site selected for this investigation comprises
the whole of central North America north of 40°N latitude
(Figure 1). Included within the site are nine states and
five provinces covering a total area of approximately 1.16
million square miles or roughly 13% of the United States and
45% of Canada.

The dotted lines in Figure 1 represent the approximate
ground tracks of the ERTS-1 satellite on its descending (or
data collection) orbital node. The numbers associated with
each ground track identify one day of the satellite's 18-day
coverage cycle. As the map indicates, complete coverage of
the test site requires the full 18-day cycle.

The test site was chosen not only for its large number
of lakes, the exact total of which is unknown, but also for
its relatively level topography and low elevation. Hence
variations in the freezing and thawing of lakes due to
altitudinal or topographic effects are minimized.

Protected by high mountain ranges on the west the
site's climate is virtually of a continental variety with
hot, dry summers and cold, wet winters. The fairly uniform,
predictable climate over most of the study area enabled lake-
climate interactions to be interpreted as variances from the
general climatic pattern.



FIGURE 1. LAKE ICE STUDY TEST SITE
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2.2 SURVEY LAKES

2.2.1 Lake Selection

In order to provide the basis for a lake ice survey,
an initial task of this project was to identify and select
survey lakes. "Survey lakes'" are those waterbodies within the
test site whose ice conditions were monitored using ERTS-1
imagery. A screening process was adopted whereby all avail- -
able lakes were tested against either of two criteria:

. Availability of morphometric data,
. Availability of freeze/thaw information.

Morphometric data was defined as surface area, mean depth,
and maximum depth, whereas freeze/thaw information was taken
to include any historic and/or up-to-date freezing and

thawing dates.

- A number of potential or candidate survey lakes were
found in the open literature [2,3,4,5,6]. 1In addition,
responsible government officials at the state/province and
federal levels were contacted for assistance. The Atmospheric
Environment Service of Canada was particularly helpful in
supplying recent freeze/thaw information from their own rather

extensive lake ice survey.

Using the aforementioned criteria as a basis, a total
of 411 candidate lakes were identified. Of this number only
65 percent or 268 lakes were finally chosen as survey lakes.
In order to be selected each survey lake had to be located and
positively identified on base maps consisting of Operational
Navigation Charts (ONC), scale 1:1,000,000. This requirement
eliminated nearly all lakes with surface areas less than about
2 square kilometers. Inaccurate or nonexistent location data
were also a critical factor in the selection process.



The geographical distribution of all candidate and
survey lakes is shown in Table 1. As reflected by the table,
Wisconsin proved to be the best source of data. Surprisingly,
information about the lakes of Michigan and Minnesota was
extremely limited. Aside from Wisconsin, few readily accessible
sources of limnological information concerning United States
lakes seem to exist. On the whole, Canadian lakes are better
documented, although here too the availability of information
required for this study was limited in relation to the total
number of lakes.

As the investigation progressed, more survey lakes were

added in order to fill gaps in the geographic coverage of the
lake ice survey. Eventually, a total of 357 lakes were included.

2,2.2 Lake Identification Code

Survey lakes were distinguished on the base maps by
means of a lake identification code unique to each lake. The
code consists of six characters, aabbbc, where aa is state or
province reference number, bbb is a lake sequence number for
a given state or province, and c is a data descriptor indi-
cating the type of information available for a given lake.
The meanings of valid identification symbols are given in
Table 2. As an example, consider the identification code
040332. According to Table 2 this study lake is located in
Manitoba (MAN) and is the 33rd lake from Manitoba to be
catalogued. In addition, the data descriptor code, 2, indi-
cates that both morphometric information and updated freeze/
thaw dates are available for lake 040332.

Thus, an identification code number exists for each
lake used in the investigation. Note that new lakes may be
added by the assignment of a number, and even lakes without



Country

CANADA

UNITED
STATES

Table 1. Geographical Breakdown of Candidate
Lakes and Survey Lakes Selected for use

in the Lake Ice Investigation

Candidate
Lakes

State/Province
Northwest Territories 33
Alberta 8
Saskatchewan 52
Manitoba 41
Ontario 24
Sub-Total 158
Illinois 15
Indiana 6
Iowa 8
Michigan 21
Minnesota 5
Nebraska 31
North Dakota 6
South Dakota 11
Wisconsin 150
Sub-Total 253
TOTAL 411

Survey
Lakes

22

27
35
14
105

11
106
163

268



T

able 2. Lake Identification Code (aabbbc),
Allowable Symbols and Their Definition

Location Code (aa)
Code State/Province Symbol
01 Northwest Territories NWT
02 Alberta ALB
03 Saskatchewan SAS
04 Manitoba MAN
05 Ontario ONT
06 Illinois ILL
07 Indiana IND
08 Iowa IWA
09 Michigan MCH
10 Minnesota MIN
11 Nebraska NEB
12 North Dakota NDA
13 South Dakota SDA
14 Wisconsin WIS
Sequence Number Code (bbb)
Allowable range: 001-999
Data Descriptor Code (c}
Updateda Historicb
Freeze/Thaw Freeze/Thaw
Code Morphometry Information Information
0 - - -
1 X - -
2 X X -
3 X - X
4 - X -
5 - - X

das applied in the code ”updated” means including the 1971

ice year.

"Historic" means up to,

but not including, the 1971 ice year.



morphometric and/or freeze/thaw data may be included by
using the descriptor code 0. Those 357 lakes employed in
this investigation as survey lakes are listed in Appendix A
along with their identification codes.

2.2.3 Data Base Record

As indicated in a previous section, pre-selected
survey lakes were required to meet one of two criteria:
(1) their morphometry must be known and/or (2) their freezing
and thawing history must be known. The complete data base
record of morphometry and icing history on all 268 pre-selected
survey lakes is presented in Appendix B. To the author's know-
ledge this record represents the largest and most comprehen-
sive data set of its type ever collected for North American
lakes. Lake Mendota (Wisconsin) has the longest icing history,
107 ice years, beginning in 1852-53, Several other Wisconsin
lakes also have long records, but these are exceptional. On
the whole the data are spotty at best, and, with the exception
of those Canadian lakes for which the Atmospheric Environment
Service of Canada makes ice observations, the record is hardly
up-to-date.

2.3 METEOROLCGICAL DATA ACQUISITION

Supporting meteorological data were acquired from the
following subscription publications:

. Daily Weather Maps (Weekly Series) (U.S.)
Monthly Climatological Data (U.S.)

. Monthly Record of Meteorological Observations
(Canada)



In addition, arrangements were made with the Meteorology
Branch, Goddard Space Flight Center, to receive on loan .
North American Surface Charts (1200Z), published four times
daily by the U.S. Department of Commerce, These charts proved
invaluable for tracing the movement of air masses across the
continent, an essential effort of this investigation to gauge
lake ice and climate interdependence.

Surface charts were excellent media for observing
highly transient weather patterns on a continental scale,
but they were hardly adequate for examining subtle climatolo-
gical variations at a regional level. For this purpose, a
detailed meteorological record was required. To provide such
a record, a region of the test site (i.e., Manitoba and
western Ontario) was selected, because of the large data
volume, and a subset of all weather stations within that
region was identified. The 18 stations comprising the subset
are displayed in Figure 2. Meteorological data in the form
of daily extremes in air temperature were compiled for each
station from the "Monthly Record of Meteorological Observa-
tions," and loaded into a magnetic tape file. The final data
record spanned the ice years 1961, 1963, and 1972, those
years for which transition zone observations were available.
The application of this data is discussed in a latter section
of this report.

2.4 ERTS IMAGERY PROCESSING

The Standing Order for this investigation specified one
copy (9.5 in, positive, b/w transparency, each band) of all
imagery taken over the test site regardless of cloud cover.

Given the size of the test site, this translates into a pro-
digious quantity of imagery (~20,000 transparencies) over a
complete ice year. Obviously, a well-organized handling proce-
dure was required to assure that all imagery were processed
quickly and efficiently while avoiding losses due to misplacement.

10
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The key to a workable imagery handling system is a
simple but accurate procedure for recording the imagery prior
to filing. Swath dates can be recorded on an image log, but
this supplies no information about areal coverage. For swath
coverage a ground track map, such as that shown in Figure 3,
was used. As indicated previously, the dotted lines on the
map represent approximate ERTS-1 orbital traces, and the num-
bers indicate orbit days of the 18-day cycle. For this
investigation cycle 1, day 1 was arbitrarily chosen as
6 August 1972. As an example of how the map is utilized,
suppose a swath of imagery is received for 11 August 1972Z.
The table at the bottom of the map indicates that this date
corresponds to orbit day 6 of cycle 1 (see Figure 3). The
geographical centerpoints of the first and last scenes of the
swath may then be located on the map and plotted on orbit day 6.

The above recording procedure proved to be fast, accu-
rate, and sufficient to meet the needs of this investigation.
The system provided an easy means of obtaining a quick inven-
tory of all imagery on file. The entire inventory covered by
this report is presented in Appendix C. Those swaths in which
ice observations were made are also differentiated.

In order to expedite the extraction of freeze/thaw
information from the ERTS-1 imagery, a Lake Observation Data
Sheet (LODS) was devised. As Figure 4 shows, the LODS consists
of 9 variable fields:

1. DATE. The date on which the scene was taken.
(Format: mmddyy, where mm = month; dd = day;
yy = year).

12



ERTS—1 GROUND TRACKS

CYCLE 1 DAY |1 |2 | 3| 4| 5|6} 7| 8| 9|10|11|12|13114(15116|17|18
DATE AUG 6 74 8} 91101111213} 14{15/16| 17 18 19| 20 21| 22| 23

FIGURE 3. ERTS~1 GROUND TRACK MAP
13



LAKE OBSERVATION DATA SHEET
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FIGURE 4. LAKE OBSERVATION DATA SHEET




2. IMAGE. Image number. For example, if the ERTS
image identification number is E-1004-16360-3,
the image number would be the last 4 digits of the
exposure time or 6360. The image number in con-
junction with the date is sufficient to uniquely
identify every scene used in this investigation.

3, LAKE NAME. Name of the lake in 16 digits or less.

4. ID CODE. Survey lake identification code in 6
digits or less.

5. LAT. Geographical latitude of lake., (Format:
ddmm, where dd = degrees; mm = minutes).

6. LONG. Geographical longitude of lake. (Format:

dddmm, where ddd = degrees; mm = minutes).

7. S/P. State/province in which lake is located.
{(Format: aaa, where aaa = 3 letter state/
province abbreviation; see Table 2.)

8. OBS CODE. Lake observation code. Details are
provided in Table 3.

9. COMMENTS., Any subjective comments relative to
the observation or image in 27 digits or less.

When making a lake freeze/thaw observation from an

image, the analyst first located the lake on the annotated

ONC maps. This task was relatively easy since the imagery

and the maps are approximately equivﬁlent in scale. If the
lake was a survey lake, that is, if the map was annotated with
the lake identification number, the analyst simply made an
entry on the LODS. To be valid this entry need only contain
the date, image number, lake ID code, and observation code.

15



FORMAT: abce

where a

cc

Table 3. Lake Observation Code

FREEZE/THAW CODES

Cloud Type Indicator

A: No clouds in vicinity of lake

C: Cirrus - High level (20,000 feet
ice crystals giving the appear-
ance of a fine veil. Will be
regarded as transparent.

Fog - Very low level coverage;
resembles Stratus.

Multiple cloud layers.

Stratus - Solid deck of low level
clouds; smooth in appearance,.

Cumulus - Convective, low level
clouds; appear puffy

L e

Cloud Cover Fraction.
0-9: Lake free of cloud cover or shadows
to lake 90% cloud covered.
N: Lake completely obscured by clouds;
no ice state determination possible.
Ice Cover Percentage
00-10: Percentage ice over - To range from
lake completely ice free (00) to
lake completely ice covered (10).

blank: No observation,
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Should there be no entry on the ONC map, the analyst
could create one by assigning a lake identification code,
annotating the map, and filling in all information on the
LODS exclusive of comments. Realize that any survey lake

*entering the system in this manner had an identification

number ending in 0.

In addition to the above data gathering procedure,
which may be described as discrete point observation, the
analyst had the option to graphically record his interpreta-
tions on a map. This mode of data representation was extremely
useful for directly monitoring freeze/thaw transition zone
variations in time and space. '

2.5 ERTS IMAGERY ANALYSIS

2.5.1 Lake Ice Observation

Straightforward manual photo interpretation was the
method chosen for making lake ice observations. A qualita-
tive comparison of 9.5 inch, bulk transparencies and 9.5 inch
bulk prints revealed that either imagery format would be
adequate for identifying the presence of ice. However, the
superior resolution of the transparencies enabled smaller,
finer features, such as fracture patterns, to be detected
more readily. Consequently, transparencies were used through-
out the analysis. Other than a light table and lens, the
imagery were interpreted without the aid of special viewing
devices, but, owing to the nature of the observation, this

was not considered a drawback.

The primary observational objective of this investiga-
tion was to identify ice on the surface of any lakes appearing
in an ERTS scene. Due to the high reflectivity of ice as
opposed to water over that portion of the spectrum covered by
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the ERTS sensors, an observation of ice state could generally
be made without difficulty. Notable exceptions to this state-
ment occurred when highly transparent 'new ice' was formed
on-a lake or when water flooded the surface of partially
thawed lake ice. 1In both of these cases any determination

of lake ice condition at the scale of the ERTS imagery was
highly suspect.

Any band of the ERTS multispectral scanner (MSS} would
suffice for an initial estimation of the presence or absence
of lake ice in a given scene. However, for more detailed,
lake-by-lake observations one or more bands proved more use-
ful than others. The relative utility of the various MSS
spectral bands for detecting lake ice is suggested by the
following table:

MSS Band Spectral Range Lake Ice

Number (microns) Detectability
4 0.5 - 0.6 fair to poor -
5 0.6 - 0.7 good to very good
6 0.7 - 0.8 good
7 0.8 - 1.1 good

The "green" band (4) was subject to atmospheric interference
such as backscatter, and its signal tended to be attenuated

by clouds. The '"red"™ band (5) exhibited fair cloud penetration
with proportionally less atmospheric interference. This band
could "see' several meters into most natural waters, which
occasionally enabled flooded ice surfaces to be discerned.
Despite a high reflectivity for ice which often obscured sur-
face features, band 5 was regarded as the optimum band for
viewing lake ice., This judgement was corroborated by

Barnes [7] from a study of sea ice. The "infrared'" bands

(6 &§ 7) were equally useful for lake ice viewing. Band 7
displayed the best cloud penetration of any band, however, the
waveband could penetrate only a few millimeters into water,
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Consequently, many flooded ice surfaces were undetectable
in band 7. On the other hand, the lower reflectance of ice
in the infrared enabled many ice features (e.g., fracture
patterns, floes, leads) to be noted.

In summary, either band 5 or band 7 would be satis-
factory for determining lake ice state during the freezing
season, However, during the thawing season when considerable
flooding takes place, band 5 is preferred (see Plates 1 and 2).

2.5.2 Survey Lake Observations

During the 1972 freeze season (Aug 24-Dec 16) over 1300
individual ice state observations of major survey lakes were
made from ERTS-1 imagery. Aimost an identical number were
made during the 1973 thaw season (Mar 5-June 30).

Despite the large number of observations in absolute
terms, when one considers that there were 357 study lakes, the
number of ice state observations per lake over the entire 1972
ice year averaged less than eight. Thus, during the freeze
season, for example, the ice state of any given lake could be
determined only on about 3-4 different occasions. In reality,
these few opportunities are quite reasonable, since the whole
ice year was covered in approximately ten 18-day ERTS cycles
(Appendix C); the maximum number of viewing opportunities for
any lake, allowing for sidelap, would be about 20, Hence,

40 percent of all opportunities to observe survey lakes during
the 1972 ice year were successful.

2.5.3 Problems of Analysis

Four problem areas associated with the ERTS system
became apparent during the lake ice survey:
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cloud cover
lake size

reflectance

satellite coverage
To a variable extent each problem area hampered the survey.

The question of cloud cover is a fundamental one, since
the phenomenon being observed is dynamic and possibly related
to enhanced cloudiness. Without doubt opaque cloud cover
interfered with observations of lake ice condition. In some
cases, when the clouding was of a high altitude, broken cirrus
variety, an estimation of ice state was possible, but for the
most part clouding resulted in gaps and uncertainties in the
observation record. The problem was most acute during the
1972 freeze season, the November of which proved to be the
cloudiest on record [8]. Cloud cover was much less extensive
and pervasive during the 1973 thaw season.

Due to the resolution limits of ERTS imagery, there
was a practical minimum lake size beyond which reliable esti-
mation of surface characteristics by visual means became
virtually impossible. This lower bound was estimated at about
2 square kilometers, or approximately the area of identifiable
lakes on the ONC charts. Consequently, all lakes smaller than
2km? were effectively eliminated from the lake ice survey.
This does not mean to infer that such lakes were undetectable;
water bodies only a few acres in size can be distinguished on
ERTS imagery [9]. However, detectability of ice cover during
the critical freezing or thawing period becomes extremely

uncertain for such small lakes.

Natural surface reflectance served as both an aid
and deterrent in observing ice conditions. TFor instance, a
partially ice-covered lake was indistinguishable from a
sediment-laden, ice-free lake because of their similar reflec-

tive properties. Unless the ice was strongly reflecting, as

20



in the case with fresh snow cover, or the ice-water boundary
was sharply defined.and angular, the ice condition of the

lake could not be determined. During the thaw season decaying
ice appeared to reflect more strongly in all ERTS bands than
freshly formed ice characteristic of the freeze season. This
was probably due to the multiple reflecting surfaces of ice
crystals in such ice as opposed to the relative transparency
of new ice. On the whole, variable reflectance was less of

an interpretation problem during the thaw season, although a
fair number of uncertain observations were recorded throughout
the ice year (see Plates 3 and 4).

A final, critical problem in viewing the ice condition
of individual lakes proved to be the timeliness of satellite
coverage. The freezing and thawing of lakes, except for the
very largest ones (e.g., Great Slave, Manitoba), tend to be
highly transient natural phenomena. Ice can appear or dis-
appear from a lake surface in a matter of a few days or, on
occasion, in a few hours if meteorological conditions are
favorable [10]. With its 18-day repeat cycle ERTS was inade-
quate as a tool for observing the behavior of lakes during
their abbreviated freezing and thawing periods. The satellite
was most likely not to be over the right place at the right
time. In the absence of ground truth (i.e., field and
meteorological data) the freezing and thawing dates of parti-
cular lakes cannot be accurately determined'$ole1y from ERTS.

2.5.4 Transition Zone Observations

Although individual lake observations did not meet
original expectations, transition zone observations largely
exceeded those expectations {see Plates 3-5).
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ERTS swaths in which the transition zone could be
discerned are indicated in Appendix C. A signficant fraction
of all available swaths contained useful information about
the transition zone. The compilation and’interpretation of
that information is discussed in the following section.
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SECTION 3.0
RESULTS OF INVESTIGATION

3.1 FREEZE SEASON - AUTUMN 1972

The freeze portion of the 1972 ice year required
approximately 100 days (i.e., early September to early
December). During that time the ERTS-1 covered the test
site in five 18-day cycles. For the first time the behavior
of the lake freeze transition zone could be documented over
extensive spans of space and time.

3.1.1 Transition Zone Migration

A great deal of the incentive for this study resulted
from an aerial lake ice survey by Ragotzkie and McFadden [11].
One of the principal results of that work was the verification
of a transition zone (TZ), called the lake freezing zone, south
of which all lakes are open (ice-free) and north of which all
lakes are closed (frozen over). The lake freezing zone reflects
the role morphometric factors play in the freezing of lakes.
Shallow lakes have less heat to give up to the atmosphere in
comparison with deep lakes. Therefore, shallow lakes respond
more readily to weather perturbations and freeze over sooner
than deep lakes. As a result, Ragotzkie and McFadden referred
to the northern boundary of the transition zone as the 'deep
lake freeze line' and the southern boundary as the '"shallow
lake freeze line." For purposes of this report, however, the
two boundaries will be called, simply, the northern transition
zone boundary (NTZ) and the southern transition zone boundary
(STZ) respectively.
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Observations of the transition zone by ERTS-1 during
the month of October 1972 are summarized in Figure 5. The
early October TZ (A, Figure 5) exhibited a complexity not
obvious in subsequent observations. Although the NTZ lay about
75 km to the south, a small area of lakes just to the southeast
of Bathurst Inlet was completely ice free. This anomalous lake
group apparently freezes later than other lakes in the vicinity;
the cause may be due to the moderating influence of unfrozen
saltwater Bathurst Inlet,

The influence of a large, open water body was also
evident near Great Slave Lake. Early October weather records
show that stations on or near the lakeshore had minimum
temperatures ranging 3 to 10°F higher than another station at
the same latitude about 100 miles to the west. The ERTS
imagery agreed with these data by showing a large area of open
lakes in the pocket formed by North Arm and MacLeod Bay,
whereas all lakes immediately west of Great Slave were frozen

over,

By October 18 (B, Figure 5) the NTZ had moved about 480
km to the south, implying a migration rate of almost 100 km/day,
assuming, of course, that the transition zone boundaries are
longitudinally invariant. Such an assumption is not justifiable;
this point will be discussed more fully in a subsequent section.

Only the STZ was visible on the mid-October imagery
(C, Figure 5), and even this boundary was very uncertain due
to the considerable cloud cover. However, the interpretation
was 1ncluded because this represented the only TZ observation
from the extreme eastern portion of the test site for the month
of October. '

Although November 1972 has been characterized as the

cloudiest November on record [8], the transition zone was
visible on three separate occasions (Figure 6).
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FIGURE 6. LAKE FREEZE TRANSITION ZONE BOUNDARIES FOR NOVEMBER 1972

A. O05NOV72--06 NOV 72
B. 13NOV72-15N0OV 72

C. 28NOV72-01DEC72 26



The early November TZ (A, Figure 6) represented a marked
discontinuity in the southward moving trend prevalent throughout
October. In this case the NTZ was located just north of Reindeer
Lake or roughly 350 km north of the previously sighted TZ posi-
tion. Since this was not a period of above normal temperatures,
the obvious conclusion must be that the transition zone varied
latitudinally as a function of longitude.

By late November the TZ had extended well south into
the United States (C, Figure 6), although the NTZ had migrated
only about 200 km since the previous sighting. A migration
rate of only 15 km/day is inferred from this observation. This
value is probably realistic since it was derived from over-
lapping transition zones. The late November imagery represent
the longest, most continuous, cloud-free view of the transition
zone for the entire freeze season.

| The first of December 1972 marked the beginning of a

14 day cold period during which the daily average temperature
was consistently below zero in the TZ area. Weather stations

in north-central United States and south-central Canada recorded
their lowest temperature readings ever for this period [8]. The
intense cold was sufficient to effectively obliterate the
transition zone., Observations during the month of December
revealed a small number of open lakes and reservoirs scattered
over the United States portion of the test site, but these

were assumed anomalous,

3.1.2 Comparison With Ground Truth

Due to the size of the test site and the logistics
involved, a ground truth support program was not instituted
for this study. However, the exact freeze dates of numerous
Canadian lakes were acquired from the Field Meteorological
Systems Branch, Atmospheric Environment Service of Canada.
These dates were more than adequate for checking against

transition zone observations.
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The freeze dates of the ground truth lakes are super-
posed on the ERTS-derived transition zone locations in Figures
7 and 8, If transition zones are located properly, freeze
dates north of the zone should precede the period of observa-
tion, whereas freeze dates south of the zone should post-date
the observation period. An examination of Figures 7 and 8
reveals that the above criteria are satisfied in every case

except two.

The first exception is Meadow Lake (030454) (Figure
7) whose October 8 freeze date was 12 days earlier than the
previous recorded early freeze for this lake. A possibility
exists that the Meadow Lake freeze date was incorrectly
reported. The other exception is Island Lake (040414) (Figure
8) with a November 15 freeze date. This date was 12 days
earlier than the lake's only other recorded freeze date, but
the annual variation in freezing times can often exceed that
amount. In this case the freeze date and imagery interpretation
may both have been correct. This is because the satellite pass
(Appendix C) on which both Island Lake and the transition zone
were recorded took place on November 15, Island Lake's freeze
date. Hence, on November 15 the transition zone could well have
migrated south of Island Lake, as the interpretation indicates.

Other than the minor exceptions just discussed, the
agreement between transition zone positions, determined solely
from ERTS imagery, and lake freeze dates, based on ground

observations, is excellent.

3.1.3 Comparison with Previous Studies

_ The only work comparable to this investigation was
that of Ragotzkie and McFaddern [11]. Many of the findings
of this earlier study were combined into a later, more compre-
hensive report by McFadden [12]. The combined work contained
observational data from two ice years, 1961 and 1963. Since the
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FIGURE 8. GROUND OBSERVED LAKE FREEZING DATES AND TRANSITION ZONE
POSITIONS FOR NOVEMBER 1972,

A. 05NOV - 06 NOV 72
B. 13NOV - 15NOV 72
C. 28NOV-0D1DECT72
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TZ mapped by McFadden during these years lay within the
designated test site for this study, similar data sets from
each study were compared.

During 1961, Ragotzkie and McFadden were able to
observe the transition zone on three separate occasions:
(1) October 24-26, (2) November 3-5, and (3) November 7-10.
The positions of the zone on the first two of these occasions
are shown in Figure 9, along with posifions determined by this
investigation at comparable times during the freeze season.
Considerable overlap exists between McFadden's zones labeled
1 and 2 and that labeled B from this study, suggesting that
1961 and 1972 had quite similar freeze seasons.

A rather different situation prevailed in 1963 with
which the 1972 comparisons for October are made in Figure 10
and for November in Figure 11. Both of these figures show
that at similar times the TZ remained farther north in 1963
than in 1972. This discrepancy is particularly striking for
the October 18 data. Whereas the 1961 and 1972 freeze seasons
experienced equivalent weather (i.e., mean monthly temperature
for October: 4-8°F below normal), the 1963 freeze season
experienced appreciably warmer weather at equivalent times
(i.e., mean monthly temperature for October: 4-10°F above
normal).

Despite the large difference in October mean air tem-
perature between 1963 and 1972 (i.e., 8-18°F), the transition
zones for those two years differed by only 2-3 degrees of
latitude (Figure 10). These results suggest that the freezing
of lakes is relatively insensitive to short-term (< 1 month)
climatic variations. '

The combarative results also indicate a longitudinal
dependence of TZ position as well as the obvious latitudinal
one., McFadden's observations and those made during this
study (Figures 9-11) exhibit a definite northwesterly trend
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for the transition zone in general and the NTZ in particular.
This trend breaks down only for the region south of Lake
Manitoba. The northwestern direction for the NTZ was readily
apparent from the ERTS imagery even though satellite coverage
shifts westward on a daily basis, and continued freezing would
tend to move the NTZ southward.

The unidirectional orientation of the transition zone
over much of the continent can only be attributed to the pre-
vailing autumn climate of the region. This orientation agrees
with the general trend of weather systems during the autumn
months (see next section). Similarly, the tree line follows
the same northwest-southeast bearing. The fact that both of
these phenomena independently exhibit the same orientation
lends credence to the proposition that general climatology‘
rather than latitude controls the overall trend of the transi-
tion zone, and temporal perturbations on that climatology are
responsible for any variations in the migratory behavior of

fhe zone,

3.1.4 Comparison With Weather Systems

As stated previously, a primary objective of this
investigation was to identify any correlations between the
freeze/thaw cycles of lakes and regional weather variations.
The ultimate goal of such an effort would be to establish,
verify, and explain any interrelationships which may exist.
Consequently, a major effort was made to compare the transi-
tion zone as observed from ERTS imagery with both local and
regional weather data.

Cyclonic and anticyclonic activity was examined in
detail for the month of October 1972 using North American
Surface Charts (1200Z GMT) compiled by the U.S. Weather
Service. The daily position of each pressure'center was
marked on a base map over a period of several days, enabling
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the temporal variation of each weather system to be defined.
Migration patterns for the period October 6 through October 15
are shown in Figure 12; the observed'position of the TZ for
that period is also shown. Nearly all pressure centers exhibit
the general northwest to southeast motion over the test site
that is typical for the time of year. Cyclonic activity pre-
dominated in the northern portion of the test site for the
first half of the month. Although a polar continental (pC)
high did form in Alaska on October 8, the system adopted a
southerly heading and skirted the lakes region of central
Canada. During the period the transition zone, especially in
the vicinity of Great Slave Lake, appeared to act as a source
area or area of intensification for upper latitude cyclones
(Figure 12).

The motion of weather systems for the period October
15 through October 18 is displayed in Figure 13. This short
period was dominated by an intense polar-outbreak high which
moved southward across central Canada bringing very cold
temperatures to the test site,

A return to more typical pressure center migration
patterns is shown in Figure 14 which covers the period October
18 through October 24. During this time, apparently no major
weather system traversed the transition zone, although a large
pC high followed a path closely paralleling the estimated NTZ
for the period.

The end of October (October 24-November 1) was
meteorologically complex (Figure 15). Every major pressure
system displayed an abrupt shift in its direction of motion
from southeast to southwest before resuming a normal migration
pattern. During the period another pC high paralleled the NTZ,
but seemingly the pressure center always remained north of the
transition zone (Figure 15). On the other hand; an upper
latitude cyclone passed through the zone in the same fashion
as similar cyclones had earlier in the month (Figure 12).
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FIGURE 13. MOVEMENT OF AIR MASSES IN CENTRAL NORTH AMERICA BETWEEN 15 OCT 72 AND 18 OCT 72,
{H = High Pressure Mass: L = Low Pressure Mass; Subscript Indicates Day of Month; Observed Transition Zone Indicated)
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FIGURE 14. MOVEMENT OF AIR MASSES IN CENTRAL NORTH AMERICA BETWEEN 18 OCT 72 AND 24 OCT 72.
{H = High Pressure Mass; L = Low Pressure Mass; Subscript indicates Day of Month; Observed Transition Zone Indicated)
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FIGURE 15. MOVEMENT OF AIR MASSES IN CENTRAL NORTH AMERICA BETWEEN 24 QCT 72 AND 01 NOV 72.
{H=High Pressure Mass; L = Low Pressure Mass; Subscript Indicates Day of Month; Observed Transition Zone Indicated)
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The motion of pressure centers within the study area
for the period October 31 through November 4 is depicted in
Figure 16. A polar continental anticyclone passed north of
the transition zone, the pressure center having moved along
the northern transition zone boundary.

The period November 10 through November 18 shown in
Figure 17 represents a more complex situation. During this
time an anticyclonic system moved obliquely across the transi-
tion zone, but the movement was sporadic and irregular. There
remains some question as to the type of anticyclone repre-
sented since weather data for the week prior to November 10
were missing. Doubtless a polar continental anticyclone
did cross central Canada on November 15-16 (Figure 17).
However, this system moved through southern Alberta and
Saskatchewan, well to the west of areas characterized by
large populations of lakes,. '

The final case for comparison covers the period
November 23 through December 6 (Figure 18). During this
periocd the transition zone ceased to exist as a well defined
region of frozen-unfrozen lakes and became instead scattered
clusters of open or partly open lakes surrounded by com-
pletely frozen lakes. The rapid breakdown of the transition
zone can probably be attributed to the exceptionally cold
temperatures that characterized this particular time. The
weather systems traced in Figure 18 are characteristic of
extreme conditions, especially the very large polar cyclone
centered over Hudson Bay. This system brought the coldest
temperatures for November to south-central Canada and north-
central United States [8].

The comparison between the freeze transition zone as

determined from ERTS and the movement of pressure centers
(Figures 12-18) has produced some remarkable consistencies:
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FIGURE 16. MOVEMENT OF AIR MASSES I CENTRAL NORTH AMERICA BETWEEN 31 QCT 72 AND 04 NOV 72.
(H = High Pressure Mass; L = Low Pressure Mass; Subscript Indicates Day of Month; Observed Transition Zane Indicated)
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FIGURE 17. MOVEMENT OF IN MASSES IN CENTRAL NORTH AMERICA BETWEEN 10 NOV 72 AND 18 NOV 72.
{H = High Pressure Mass; L = Low Pressure Mass; Subscript Indicates Day of Month; Ohserved Transition Zones Indicated)
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. Many polar continental cyclones originate in
and/or travel along the trend of the transition
zone.

° Polar continental anticyclones fail to cross
the transition zone.

. Polar outbreak anticyclones pass directly across
the transition zone without undergoing any
apparent change,

These findings are wholly in accord with intuitive expectations
regarding the ability of the transition zone to influence
regional weather conditions. Namely, that as a source of
relatively abundant heat and water vapor resulting from
vigorous pre-freeze lake cooling, the transition zone would
tend to strengthen cyclonic systems and weaken anticyclonic
systems. During the 1972 freeze season the transition zone

was not only the favored migration route for upper-latitude
continental cyclones, but in no instance did polar continental
anticyclones traverse the zone.

At this juncture it must be emphasized that the pressure
centers plotted in Figures 12-18 do not reflect the total areal
extent of these air masses. Certainly large portions of
polar continental highs did cover the transition zone. Be that
as it may, the consistencies of air-mass movements relative
to the transition zone do suggest a strong interdependence, at
least for the 1972 freeze season.
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3.1.5 Comparison With Meteorological Data

Besides influencing the paths of weather systems across
central North America, the transition zone may modify or other-
wise affect the magnitude and distribution of important climato-
logical parameters such as temperature and wind vector.
Intuitively the transition zone represents a region of con-
siderable convective turbulence, greater than average cloud
cover, and above normal temperatures and precipitation. These
conditions are a consequence of the flux of large quantities of
heat and water vapor from rapidly cooling lake surfaces to the
lower atmosphere; they should be amenable to testing by local
and regional weather data, as discussed below.

3.1.5.1 Pressure (Intensification)

An analysis of the low pressure system traversing the
transition zone during the period October 6-8 (Figure 12)
shows that the system underwent considerable intensification.
The system's minimum pressure decreased by 20 mb while in
transit over the TZ [13]. Precipitation associated with this
storm showed a definite increase with time: the maximum
amounts were found in northwest Ontario, immediately south of
the TZ. The transition zone could have played a role in the
deepening of this storm and in the increased precipitation,
but the proximity of Hudson Bay (Figure 12) may have been the

predominant factor.

The influence of Hudson Bay can be inferred by the
observed pressure intensification of all low pressure systems
shown in Figure 12. Table 4 gives the pressure center minimum
for each of these systems as a function of time. As previously
described, pressure system 1 attained a 20 mb drop while
migrating along the transition zone. Pressure system 2, which
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Table 4. Cyclonic intensification through the transition
zone for early October 1972 (see Figure 12).
(Pressure center minima given in millibars; data
taken from [13].)

Low Pressure System

Date 1 gﬁ 3 4
October 6 999 --- S ——
7 992 --- - .
8 979 1007 - .
9 967 994 —- o
10 972 1001 - .-
11 --- 994 -—- ---
12 --- - 1007 ---
13 --- --- 1005 S
14 --- ~-- 996 1014
15 - --- 995 1003

%
Pressure system 2 is assumed to pass south of the transition

Zone.
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remained south of the TZ while crossing central North America,
actually weakened on October 10; however, after crossing Hudson
Bay the system reintensified by 7 mb. Pressure system 3
traveled rapidly through the TZ without undergoing any apparent
change; after crossing Hudson Bay the system had intensified

by 9 mb. Pressure system 4, which remained entirely within

the transition zone, intensified by 11 mb.

An examination of cyclonic systems for the remainder of
October and November revealed a similar intensification pattern:
(a) those systems moving along the TZ intensified by about 10
mb, (b) crossing Hudson Bay produced an intensification of about
10 mb or less, and (c) low pressure systems outside the TZ
experienced erratic pressure changes with net decreases of less
than 10 mb, On the basis of these results, the transition zone
apparently influenced cyclonic intensification as well as direc-
tion of flow.

Anticyclonic intensification offered a less consistent
picture for the 1972 freeze season. Several polar continental
highs whose centers passed just to the north of the TZ actually
intensified (i.e., increased maximum pressure). No systematic
variations in pressure change were observed in any of the

anticyclones whose movements were tracked.

3.1.5.2 Precipitation and Dew Point

In order to estimate the transition zone's effect on
precipitation, weather data from meteorological stations were
combined and averaged over relatively small time intervals.

Nine stations were selected at random for each averaging inter-

val: 3 north of the TZ, 3 within the TZ, and 3 south of the TZ.
Averaging intervals were chosen to coincide with known positions
of the transition zone, leading to small gaps in the record.
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Consistent trends in precipitation were not apparent
from the short-term averaged data; however, the grand average
showed that somewhat less precipitation was recorded in the
transition zone (0.20 in) as opposed to areas both north
(0.28 in) and south (0.25 in)}. This result is in agreement
with the previous intensification studies which suggested
that the TZ served as a source region for cyclonic storms;
moisture accumulated from lakes within the TZ would be released

outside the zone.

In addition to average precipitation values, time-
averaged dew points and dew point temperature differences were
also calculated for certain weather stations during the month
of October. 1In almost every case the dew point temperature
differences were smaller north of the transition zone, indi-
cating that this was the region of moister air. However, this
result could well have been an artifact of the data since only
minimum temperature data from the North American Surface Charts
were available to make the calculation. Radiational cooling
effects, especially from snow and ice cover north of the TZ,
would tend to artificially lower the dew point temperature

difference.

3.1.5.3 Cloud Cover

Quantitative records of cloud cover were not available
from the weather data base used in this investigation. How-
ever, some qualitative estimates of clouding can be made from
the ERTS imagery of the study area. ERTS data were collected
for approximately 40% of all possible scenes during the 1972
freeze season. Assuming that cloud cover was the principal
constraint in taking imagery, this estimate gives some indication
of the effect cloud cover can have during the freeze season.
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Scattered views of the freeze transition zone have corroborated
heavy cloud cover over the TZ, especially in the vicinity of
the southern boundary. However estimates of cloud cover per-
centage both within and outside the TZ were not made.

3.1.5.4 Temperature

The relationship of air temperathre, particularly
running mean air temperature, to the migration of the transi-
tion is discussed in considerable detail in a later section

of this report.

3.1.5.5 Wind

The predominant surface wind patterns of central Canada
were examined to determine whether there exists a correlation
with TZ location and movement. Monthly prevailing wind directions
during 1972 for selected Canadian stations are depicted in
Figures 19-22, The most consistent feature of these data is
the regular northwesterly wind direction, especially north of
55°N latitude and around Hudson Bay. This trend reflects the
general orientation of the TZ and the flow of air masses
through the region. Similarly the tendency for the transi-
tion zone to assume more of a east-west pattern in western
Ontario is largely corroborated by the wind data. Unfortunately
the resolution of the data in time and space is insufficient to
attempt a comparison with TZ migration trends.

As an aside, two interesting mesoscale meteorological
phenomena are manifest by the wind data. In October (Figure 20)
all four weather stations located on the shores of Great Slave
Lake had offshore prevailing winds. 1In all liklihood such
winds were probably a consequence of convective turbulence
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FIGURE 19. PREVAILING WIND DIRECTIONS FOR THE MONTH OF SEPTEMBER 1972,
{ARROWS INDICATE DIRECTION TO WHICH WIND [S BLOWING.)

B IS
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FIGURE 20. PREVAILING WIND DIRECTIONS FOR THE MONTH OF OCTOEER 1972
{ARROWS INDICATE DIRECTION TO WHICH WIND 1S BELOWING,)
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FIGURE 21. PREVAILING WIND DIRECTIONS FOR THE MONTH OF NOVEMBER 1972,
(ARROWS INDICATE DIRECTION TO WHICH WiND IS BLOWING.)
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FIGURE 22. PREVAILING WIND DIRECTIONS FOR THE MONTH OF DECEMBER 1972,
(ARROWS INDICATE DIRECTION TO WHICH WIND 1S BLOWING.)
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generated over the lake due to the loss of heat and water
vapor during autumnal mixing of the lake waters. (Recall
that during October the lake served as a source area for
several cyclonic storms (Figure 12).) Secondly, the Uranium
City weather station located near Lake Athabasca experienced
a persistent easterly wind throughout the 1972 freeze season.
This direction was contrary to the prevailing flow at all
other stations in the general vicinity. The Uranium City
station must have been under the influence of some local
factor, such as location relative to nearby terrain features,
that masked the true direction of flow. These examples
demonstrate that care must be taken in deriving generally
valid regional conclusions based upon local meteorological

observations.

3.2 THAW SEASON - SPRING 1973

The break-up portion of the 1972 ice year lasted
approximately 120 days (i.e., mid-March to early July).
During that time the ERTS-1 covered the test site in seven
18-day cycles. The geographical and temporal extent of the
coverage greatly exceeded that for the previous freeze season
(Appendix C), and the record is surely the most comprehensive
of its kind ever obtained for ice surveying purposes.

3.2.1 Transition Zone Migration

The conditions for observing the thaw transition zone
are the inverse of those for the freeze transition zone.
During the thaw season, the smallest lakes accompanied by the
faster flowing sections of most rivers, lose their ice cover
early, whereas the largest lakes tend to retain their ice

for longer periods of time. This is a consequence of more
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rapid solar heating of the water layer below the ice in small,
relatively shallow lakes in comparison to heating of a similar
layer in large, relatively deep lakes. In effect a greater
volume of water must be heated in large lakes before they
begin to thaw.

The northern transition zone boundary (NTZ) is marked
by the trace of an irregular line of open or partially open
lakes. Under thaw conditions these lakes are typically the
smallest ones in the region. Progressing southward, the
percentage of open lakes increases until a point is reached
where all lakes are completely ice free. The line marking the
last lakes possessing a discernable fraction of ice cover
represents the southern transition zone boundary (STZ). 1In
every case the STZ includes the largest and presumably deepest
lakes in the area.

Many early thaw features not readily apparent from
the visible bands of the ERTS multispectral scanner could
easily be detected with band 7. Such early thaw features
included: loss of snow cover, open fractures, fracture swarms,
shoreline open water, open water at inlets and outlets, and
mottled ice surfaces. Varying gray levels of reflectance
from the ice surface, in contrast to a fairly uniform surface
brightness, were interpreted as indicative of variable ice

thickness, a presumed accompaniment to thawing.

Taken collectively, these features enabled lakes that
were solidly frozen to be discriminated from those that had
begun to show signs of thawing. Unexpectedly, a well-defined
boundary could be drawn separating the two lake ice conditions;
this line of separation was called the ice decay boundary (IDB).
In every case in which both were visible the IDB lay well to
the north of the transition zone. Obviously, the IDB has no
counterpart during the freeze season, since at that time

lakes are either frozen over or they are not.
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The thaw season transition zone was taken as the
smoothed average of previously reported base observations
[14,15]}. That is, an average trend of the daily variations
in- the positions of the NTZ and STZ was assumed to represent
the trend of the zone over a period of time, In such manner,
consecutive day inconsistencies were largely eliminated. An
identical technique was applied to the ice decay boundary
{(IDB).

Averaged transition zone boundaries and ice decay
boundaries for the 1973 thaw season are displayed in Figures
23 through 29. Interpolated boundaries are marked by dashes,
and dates mark the approximate time and location of a given
boundary observation. Typically, the outlined transition
zone and IDB increase in age from east to west, but this is
not always the case (e.g., Figure 26)}. By quickly scanning
the figures from page to page, a sense of the motion of the
zone can be obtained.

Two or more observations on the same day, separated
by about 1500 miles give an instantaneous view of the transi-
tion zone on a continental scale. This view is readily
apparent in Figures 26-27. These figures confirm a pro-
nounced northwest-southeast trend of the transition zone
independent of any temporal variations. Thus the thaw
transition zone displays a remarkable similarity in orienta-
tion to the freeze transition zone. Apparently, solar
radiation plays less of a role in melting ice than this
investigator had thought, and sensible and latent heat
transfer are the controlling factors.

The transition zone observations from the 1973 thaw

season aptly demonstrate the capability of ERTS to cover
wide-ranging, transient phenomena in both space and time.
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FIGURE 23. LAKE THAW TRANSITION ZONE AND {CE DECAY BOUNDARY (DOTTED)
[g  FOR THE PERIOD MARCH 16 THROUGH APRIL 2, 1973. DATES ON MAP
ORIGINAL PAGE INDICATE APPROXIMATE POSITIONS OF BOUNDARIES AT THOSE TIMES.

OF POOR QUALITY
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FIGURE 24. LAKE THAW TRANSITION ZONE AND ICE DECAY BOUNDARY (DOTTED) ,
FOR THE PERIOD APRIL 4 THROUGH APRIL 21, 1973. DATES ON MAP
INDICATE APPROXIMATE POSITION OF BOUNDARIES AT THOSE TIMES.
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FIGURE 25. LAKE THAW TRANSITION ZONE AND ICE DECAY BOUNDARY (DOTTED)
FOR THE PERIOD APRIL 23 THROUGH MAY 9, 1973. DATES ON MAPS
INDICATE APPROXIMATE POSITION OF BOUNDARIES AT THOSE TIMES,
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FIGURE 26. LAKE THAW TRANSITION ZONE AND ICE DECAY BOUNDARY (DOTTED)
FOR THE PERIOD MAY 9 THROUGH MAY 18, 1973. DATES ON MAP
INDICATE APPROXIMATE POSITION OF BOUNDARIES AT THOSE TIMES.
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FIGURE 27. LAKE THAW TRANSITION ZONE FOR THE PERIOD MAY 26 THROUGH
JUNE 2, 1973. DATES ON MAP INDICATE APPROXIMATE POSITIONS

OF BOUNDARIES AT THOSE TIMES.,
ORIGINAL PAGE IS
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FIGURE 28. LAKE THAW TRANSITION ZONE FOR THE PERIOD JUNE @ THROUGH
_JUNE 29, 1973. DATES ON MAP INDICATE APPROXIMATE POSITIONS
OF BOUNDARIES AT THOSE TIMES,
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FIGURE 29. LAKE THAW TRANSITION ZONE FOR THE PERIOD JUNE 27 THROUGH JULY 8, 1973.
DATES ON MAP INDICATE APPROXIMATE POSITIONS OF BOUNDARIES AT THOSE TIMES,
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3.2.2 Comparison With Ground Truth

The observed transition zones were compared with the
exact breakup dates of a number of Canadian lakes in the same
manner as was done for the freeze season. The thaw (breakup)
dates of the ground truth lakes are superposed on the TZ
locations in Figures 30-33., If the transition zones are
located properly, thaw dates north of the zone should post-
date the period of observation, whereas thaw dates south of
the zone should precede the observation period. An examina-
tion of Figures 30-33 reveals that the above criteria are
satisfied in every case but two.

In the first exception Wascana Lake, Saskatchewan
(030464) (Figure 30) has an ice clearing date of March 15,
approximately one month earlier than its historical mean date,
The question of the ice breakup date for Wascana Lake was
taken up with the Field Meteorological Systems Branch of the
Canadian Atmospheric Environment Service, the group responsible
for maintaining the ice record. The early thaw date was con-
firmed and was attributed to exceptionally mild late winter
weather in 1973 [16]. Meteorological records show that tem-
peratures averaged 6-12°F above normal in southern
Saskatchewan for both January and February.

All in all the error in locating the TZ relative to
Wascana Lake is negligible., The important.point to note is
that the unusually early thawing of the lakes of southern
Saskatchewan was correctly interpreted from the ERTS imagery;
the result was a transition zone that swung well to the north
in that part of the test site (Figures 23, 24 and 30).

The other exception, Lake Minnewanka, Alberta (020084)
(Figure 32) is an artificial waterbody created by the damming
of a narrow canyon at the base of the Rocky Mountains. Given
its high altitude and the protection of the surrounding
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FIGURE 30. LAKE ICE BREAKUP DATES AS OBSERVED AT GROUND STATIONS AND THE
POSITION OF THE TRANSITION ZONE FOR THE PERIOD APRLIL 4 THROUGH APRIL 21, 1973.
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FIGURE 31. LAKE ICE BREAKUP DATES AS OBSERVED AT GROUND STATIONS AND THE
POSITION OF THE TRANSITION ZONE FOR THE PERIOD APRIL 23 THROUGH MAY 9, 1973,
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FIGURE 32. LAKE ICE BREAKUP DATES AS OBSERVED AT GROUND STATIONS AND THE
POSITION OF THE TRANSITION ZONE FOR THE PERIOD MAY 9 THROUGH MAY 18, 1973.
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FIGURE 33. LAKE ICE BREAKUP DATES AS OBSERVED AT GROUND STATIONS AND THE
POSITION OF THE TRANSITION ZONE FOR THE PERIOD MAY 26 THROUGH JUNE 2, 1973.
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mountains, it is not surprising that Lake Minnewanka should
thaw later than nearby lakes in the low flatlands to the east.
In this case the lake is anomalous.

3.2.3 Comparison With Earlier Studies

Comparisons of the location and orientation of transi-
tion zones observed by McFadden [12] in 1963 and 1964 agree
quite well with the 1973 transition zone at similar points in
time. In addition, lake '"break-up lines," reported by
Ferguson and Cork [17] from an analysis of weather satellite
imagery taken over the period 1967 through 1970, closely
resemble the STZ ('"deep lake thaw line") in general trend and
direction of migration. Both earlier studies confirm the
consistent northwest-southeast orientation of the transition
zone throughout the thaw season.

3.2.4 Comparison With Weather Systems

An attempt to correlate the thaw transition zone with
the movement of dominant air masses proved to be largely
unsuccessful, and a detailed analysis of vernal weather patterns
was not justified. However, a few generalities are instructive.

During March of 1973 the predominant flow of both
cyclones and anticyclones was west to east. In April this
flow was largely diverted to a north to south direction over
the mid-continent, and by May the principal flow direction had
shifted northwest to southwest. Finally, the June trend became
once again west to east. To a first approximation these direc-
tional trends in the flow of upper latitude air masses are
reflected in TZ orientations, allowing for a lag period of
several weeks (see Figures 23-29). Apparently the 1973 thaw
transition zone acted as a passive agent relative to the flow of
air masses, however, its own orientation shifted in response to
that flow.
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These findings are consistent with the supposition
that unlike lake freezing, which can influence weather . -
patterns through the release of large amounts of heat and
water vapor to the atmosphere, the thawing of lakes should
not be an important factor in regulating weather, as only
the absorption of a fairly small amount'of atmospheric

heat is involved.

3.2.5 Comparison With Meteorological Data

Due to a one year delay period in the receipt of
Canadian weather data, a detailed analysis of meteorological
parameters was not attempted. However, air temperature data
from selected weather stations was used in an investigation
of running mean temperature, the subject of the following

section.

3.3 RUNNING MEAN TEMPERATURE STUDY

As one means of examining the interrelationship of
the lake transition zone and regional climate, a task was
begun to determine running mean temperatures for selected
Canadian weather stations. The running mean temperature
(RMT) is simply the mean daily air temperature averaged over
a span of time, usually measured in days. Expressed mathe-
matically the RMT for a number of days, n, is:

1 - -
RMT = = 3 T,
i=1
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where T is the mean daily air temperature. In effect the

RMT | is an integrator of mean air temperature for the pre-
vious n days. Thus, RMT;, can be regarded as the mean monthly
temperature, and RMT1 is just another expression for the
daily mean temperature.

By advancing the RMT calculation in successive days,
the variation of integrated mean temperature over a period
of time, such as a season, can be studied. This was the
approach adopted for this investigation.

Of the 18 weather stations whose meteorological
records were used, 11 were located in Manitoba and 7 in
western Ontario (Figure 2). These stations provided reasonably
adequate geographical coverage of the east-central portion of
the test site. The coverage periods were restricted to those
ice years-during which the transition zone was observed (i.e.,
1961, 1963, 1972).

3.3.1 Running Mean Temperature - Freeze Season

McFadden [12] was able to show that lakes whose mean
depths exceed 6 meters freeze over very close to the inter-
section date of the 40-day running mean air temperature
(RMT40) and the freezing temperature of water (32°F). He
further suggested that lakes with mean depths less than 6
meters freeze over at about the time the 3-day running mean
temperature (RMT3) reaches the freezing temperature. A sample
of his results for The Pas weather station during the 1961
freeze season is shown in Figure 34, The agreement between
the observed freeze dates for both shallow and deep lakes and
the intersection dates of the RMT curves with the freezing
temperature is quite good. On the whole, the sample is
typical of the results obtained for all weather stations
used in McFadden's study.
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FIGURE 24. COMPARISON OF FREEZE DATES AND THE 3-DAY AND 40-DAY
RUNNING MEAN AIR TEMPERATURES AT THE PAS, MANITOBA FOR 1961.
(FROM McFADDEN [12])
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The possibility of rendering McFadden's findings in
map form rather than in graphical representation, was con-
sidered as a supplemental effort to this investigation. A
map has the inherent quality of adding a 2-dimensional per-
spective to any observation which, in turn, can serve to
enhance spatial features of the observation that otherwise
would remain obscure. The approach adopted here was to plot
the observed location of the transition zone on a map and
compare that with computed RMTn&for weather stations in the

vicinity.

By definition, the "deep-lake freeze line'" and the
northern transition zone boundary (NTZ) are identical, as
are the "shallow-lake freeze line' and the southern transition
zone boundary (STZ). Therefore, the deep-lake and shallow-
lake freeze dates observed by McFadden are equivalent to the
passage of the transition zone. This fact justifies a com-
parison of the transition zone and running mean temperature.

A comparison of McFadden's observed transition zone
for the 1961 and 1963 freeze seasons with the calculated
RMT , , and RMT,, is presented in Figures 35-38. The 10-day
running mean temperature was chosen because this base period
produced fewer high frequency oscillations than the 3-day
period used by McFadden (Figure 34).

If McFadden's criterion is correct, the NTZ and the
RMT, freezing temperature isotherm (32°F) should coincide,
as should the STZ and the RMT10 freezing temperature isotherm.
A close examination of the 1961 freeze season (Figures 35-37)
reveals that the criterion is indeed met, at least at the
scale of the weather station spacing. 1In every instance, all
stations to the north of the NTZ have a RMT,, less than 32°F,
whereas all stations south of the NTZ exceed 32°F. Similarly,
all stations north of the STZ have a RMT10 less than 32°F,
and all stations south of the STZ exceed 32°F. Those stations
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close to either transition zone boundary (e.g., Lynn Lake
and The Pas in Figure 35) have running mean temperatures

at exactly the freezing temperature. The fit is so good,
that one is tempted to extend the transition zone solely

on the basis of RMT calculations. It should be noted, how-
ever, that McFadden's criterion resulted from his observa-
tions of the transition zone; in large part this accounts
for the goodness of fit.

Despite the simplicity and accuracy of the RMT method
for locating the transition zone in space and time, the com-
putational base period may vary from year to year. For
example, in 1963 (Figure 38) the RMT40 and RMT10 defined
the NTZ and STZ much less well than they did in 1961; a
transition zone drawn solely on the basis of RMT40 and
RMT10 would differ considerably from the observed transition
zone for the same period. As has been noted previously,
the 1961 and 1963 freeze seasons differed appreciably in

temperature.

The annual variation in the RMT base period is again
obvious for the results from 1972 (Figures 39-40). As in
the case of 1963, these latest results provide a less than
optimum fit to McFadden's criterion; the transition zone
for mid-November 1972 (Figure 40) is most incongruous of all.

Only a moderate effort is required to adjust the RMT
base period (n) and produce results that better fit each
observed transition zone. Such '"tuning' of McFadden's
criterion would only have value if (1) the adjusted RMT
base period was applicable over the entire freeze season
and/or (2) a relationship was discovered between the base
period and the general climatology of each freeze season.
That is, the transition zone could be accurately predicted
in space and time, if the appropriate RMT base period was

known a priori.
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An extensive analysis of ''tuned" base periods as
seasonally or annually varying functions of regional clima-
tology was not attempted in this investigation. Future
efforts along this line of research are recommended. In the
meantime, McFadden's criterion is an acceptable means of

placing the freeze transition zone.

3.3.2 Running Mean Temperature - Thaw Season

The corollary of McFadden's criterion for the thaw
season states that deep lakes lose their ice cover very close
to the intersection date of the 40-day RMT and the temperature
of maximum water density (4°C/39°F), whereas shallow lakes
thaw out at about the time the 3-day running mean temperature
reaches the temperature of maximum water density. In actua-
lity, McFadden uses 5°C as the deicing temperature, but gives
no justification for this selection. The reason the freezing
temperature (0°C/32°F) is not used has to do with the physics
of lake ice melting which largely occurs at the ice-water
interface. Since the process is well understood, it is not
discussed here.

A comparison of a thaw transition zone observation
for 1963 [12], and calculated running mean temperatures is
shown in Figure 41, In addition to the observed TZ, dashed
lines have been added to indicate TZ boundaries based solely
on RMT data. Note that if McFadden's thaw criterion holds,
the NTZ should coincide with the RMT, 4 39°F isotherm, while
the STZ should coincide with the RMT , 39°F isotherm. The
agreement 1is excellent, within the constraints of available
information.
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The real test of McFadden's thaw criterion is the
1973 thaw season, the results for which are shown in Figures
42-45. The break-up dates for lakes located within the TZ
have also been included for comparative purposes. Within the
uncertainty inherent in positioning the transition zone, the
agreement is good. Two obvious exceptions are the stations
Dauphin and Gimli in Figures 42-44, In both these cases the
RMT values were consistently below what they should have been
relative to the location of the transition zone. To a certain
degree this anomaly reflects an unusuélly cold mid-April in
southern Manitoba (Figure 43), the duration of which was
too brief to radically affect the transition zone. Be that
as it may, the results suggest that the thaw criterion should
be applied with care.

3.3.3 RMT Prediction Method

Despite some minor inconsistencies, the great bulk of
data indicate that the running mean temperature calculation
is a fairly accurate means of predicting the passage of the
lake transition zone during both freezing and thawing periods.
What's more, if the 'deep" lakes of a region are distinguishable
from the "shallow" lakes, the freezing and thawing dates of
all lakes can be estimated within the accuracy of extended
weather forecasts. The RMT prediction method, embodied in
McFadden's criteria, is a viable means of locating the transi-
tion zone throughout the ice year.

3.4 LAKE MEAN DEPTH EVALUATION

~ An important limnological objective of this investiga-
tion was to estimate the approximate mean depths of lakes on
the basis of their relative freeze dates. Since lakes freeze
by giving up heat from their water mass to the atmosphere,
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lake freeze dates could function as a relative measure of
water mass. The mean depth, defined as lake volume divided

by surface area, can serve as the unit of water mass.

In order to investigate how freezing and thawing
dates vary as a function of mean depth, the historical freez-
ing and thawing data given in Appendix B were collected for
lakes of known morphometry. This information was reduced;
mean freeze and thaw dates were calculated for each lake
with 4 or more observations. Plots of the resultant data
as a function of latitude are shown in Figures 46-47; each
lake is labeled with its mean depth in meters. As expected,
mean freeze dates generally increase as latitude decreases
(Figure 46), while mean thaw dates increase as latitude
increases (Figure 47},

Morphometric dependencies become somewhat more pro-
nounced after isopleths of constant mean depth are drawn.
These demonstrate that a simple linear relationship between
latitude, mean depth, and mean freeze date does not exist,
at least within the accuracy of the available data. However,
longitudinal effects, which are known to occur, as well as
temporal variations, have been largely neglected in this
simplistic analysis.

The influence of mean depth in regulating the freezing
date is nicely demonstrated by a group of Wisconsin lakes
clustered about 43°N latitude (Figure 46). The analogous
tendency for deeper lakes to react more slowly in thawing
than nearby shallow lakes is shown by the same lakes (Figure
47), but the influence is less pronounced. Be that as it may,
the consistencies suggest that a generic relationship between

lake ice milestones and mean depth can be developed.
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A first step in estimating lake mean depth according to
its freezing and/or thawing date is indicated by the "deep"
lake contour in Figures 46 and 47. As an example, any lake
at 50°N latitude that became ice covered in early November
would be classified as a 'shallow™ lake. This technique is
admittedly crude, however, if a family of curves can be drawn
relating freeze date to mean depth, the utility of ERTS as a
hydrographic survey tool would be greatly enhanced. Large,
uncharted lake groups might be initially surveyed by satellite
on the basis of their relative freezing dates.
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SECTION 4.0
CONCLUSIONS

The introduction to this report identified five objec-
tives which this investigation sought to accomplish. On the
basis of the results reported in the previous section, the
extent to which those objectives were fulfilled can now be
addressed,

1. Perform a Lake Ice Survey

The conduct of a lake ice survey was shown to be
impractical using ERTS. That is, the 18-day repeat cycle
of the satellite is too long to permit a meaningful determina-
tion of ice state during the critical freezing and thawing
periods. The viewing of a given lake on a daily basis is
the optimum repeat frequency for performing a lake ice survey.

2. Map the Migration of the Lake Transition Zone

With its large viewing area and synoptic coverage
ERTS was ideally suited to observe the lake transition zone
on a regular, repetitive basis. To the extent permitted by
cloud cover the transition zone was tracked for the entire
1972 1ice year. To the author's knowledge this was the first
time that the complete evolution of the transition zone had
been documented in central North America or anywhere else.

3. Correlate the Transition Zone and its Movements
with Regional Climatic Effects

In essence this objective was the heart of the investi-
gation, and a number of noteworthy findings were made. First,
the transition zone for the 1972 ice year was consistently
oriented in a northwest-southeast direction throughout both
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the freeze and thaw seasons regardless of latitude. This
orientation was attributed to the dominant atmospheric flow
patterns over that part of the continent, and it reflected
the influence of regional climate on freezing and thawing
trends in lakes. The unidirectional orientation of the
transition zone has been corroborated by other investigators,
suggesting that it is probably a recurring feature of the

Zone.

Conversely the transition zone appeared to influence
the distribution of regional weather patterns, at least
during the freeze season., High pressure centers of polar
continental air failed to cross the transition zone. On
the other hand, low pressure centers tended to originate
in and/or travel along the trend of the transition Zzone,
and the meteorological evidence suggests that the cyclones
intensified significantly during their tenure in the zone.
Finally, intensely cold anticyclones of arctic origin,
polar outbreak highs, appeared to be totally unaffected by
the transition zone.

Analogous climatic interactions were not apparent
during the thaw scason. However, this result is to be
expected if heat and water vapor contributed by the lakes
were principal factors affecting the atmosphere over the
transition zone. Lakes act as heat absorbers after thawing
and would have little capacity to interfere with the flow
of air in their vicimity. On the other hand, before freezing
lakes cool rapidly through the transfer of latent and sensible
heat to the atmosphere. The concentrated releases of large
amounts of heat and water vapor by the numerous lakes of
central Canada were probably responsible for the convective
instability over the transition zone observed by Ragotzkie
and McFadden [11]. These same heat and mass transfer pheno-
mena may also have been responsible for influencing the flow
of air masses relative to the transition zone.
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4, Develop a Technique for Predicting the Freezing
and Thawing of Lakes
{

The objective had already been achieved in part by
McFadden [12]. This study was able to affirm the applicability
of McFadden's relationships and extend them to predicting the
location of the transition zone solely on the basis of running
mean air temperature (RMT) calculations. A general statement
of the predictive model would be:

. Freeze Season - ''deep" lakes freeze when the
40-day RMT reaches the freezing temperature
(0°C), and "shallow" lakes freeze when the

10-day RMT reaches the freezing temperature;

) Thaw Season - "deep" lakes thaw (breakup) when
the 40-day RMT reaches the temperature of maxi-
mum water density (4°C), and ''shallow' lakes
thaw when the 10-day RMT reaches the temperature
of maximum water density.

According to McFadden, lakes whose mean depths exceed 6 meters
are '"deep", whereas those with mean depths less than 6 meters

are "shallow.™

The model was successfully tested against transition
zone observations for the 1961, 1963, and 1972 ice years.
As a result, not only can the freeze and thaw dates of "deep™
and "shallow" lakes be predicted on the basis of weather fore-
casts, but the passage of the transition zone can be estimated
as well., These findings do not eliminate ERTS as a tool for
making lake ice observations; accurate forecasts of air tem-
perature are not possible beyond more than a few days. The
model has greater value as a retrospective means of locating

the transition zone for climatic analyses.
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5. Estimate the Mean Depths of Lakes on the Basis
of their Freezing Sequence

This objective was not achievable because it depended
on a successful conclusion to objective one, the lake ice
survey. Since the exact freezing dates of individual lakes
were indeterminate from the ERTS imagery, correlations with
their mean depths were impossible. However, background infor-
mation on many lakes in the form of freeze/thaw histories and
‘morphometric data was utilized to derive crude relationships
between average freeze/thaw date, mean depth, and latitude.
The relationships suggest that on the basis of the icing or
breakup date of a certain lake, the mean depth can be esti-
mated. This, in effect, fulfills the stated objective.

In summary, the results of this investigation assert
the value of ERTS as a data collection platform for making
lake ice observations. Granted certain types of observations
(e.g., ice surveys) are best handled in conjunction with an
active ground truth program, but this is typically the case
with most remote sensing applications. The transition zone
observations were made totally without benefit of ground
truth, and their extensive spatial and temporal coverages are
unique to ERTS. The ERTS system has demonstrated a superior
potential for supporting studies dealing with the lake ice

transition zone and associated hydrometeorological phenomena.
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SECTION 5.0
RECOMMENDATIONS

As with any investigation for which some positive
results are achieved, the need or desirability of additional
work becomes evident by the degree of certainty with which
the findings can be stated.

This work has produced some reasonable, yet still
inconclusive, correlations between the lake freeze transition
zone and regional climatology. The correlations are incon-
clusive only in that they strictly apply just to the 1972
freeze season. In order to substantiate that the transition
zone does indeed influence the weather in its vicinity, at
least one other ice year should be examined. The 1973 or
1974 ice years are prime candidétes because of the availability
of ERTS coverage.

The interdependence of lake ice and climate should be
manifest by variations in numerous meteorological parameters:
temperature, wind vector, precipitation, barometric pressure,
cloud cover. Thus far only temperature has received what
could be characterized as detailed analytical study. A closer
examination of meteorological parameters and their sensitivity
to the transition zone - beyond what has been attempted here -
is a recommended course of action that would seem to have a
good potential for being fruitful. In particular, the thaw
season should receive the detailed scrutiny which the con-
straints of time and resources prevented during this investiga-

tion.

Should the interactive effects of lake ice and climate
eventually become established and predictable, they would
enable weather forecasts in central North America to be greatly
improved, as well as contribute to our overall knowledge of
earth-atmosphere coupling.
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PLATES 1 AND 2

Multispectral Scanner (MSS) views of the same ERTS-1
scene taken just south of Reindeer Lake, Saskatchewan on
May 3, 1973. Plate 1 shows the MSS band 7 image; terrestrial
features are subdued, but the open waters of the Reindeer
River are readily apparent. Plate 2 is the identical scene
in MSS band 5; the highly reflective ice-covered surfaces
of the numerous small lakes of the region stand out in this
image. The contrasting images illustrate the value of

band § for detecting ice-covered lakes.
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PLATE 3

A view of the thaw transition zone in southern
Saskatchewan on March 29, 1973. The South Saskatchewan
River flows from south to north in the right-hand portion
of the scene; the ice-covered reservoir created by the
South Saskatchewan River Dam is well displayed in the lower
right-hand corner, and the City of Saskatoon can just be
discerned in the upper right-hand corner where the river ice
disappears.

Numerous ice-covered, partially ice-covered, and-
ice-free lakes can be distinguished in the scene. The
contrasting lake ice conditions are enhanced by a recent
snmowfall covering the southern half of the image.
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PLATE 4

A view of the thaw transition zone in southern
Saskatchewan on March 30, 1973, This plate is a consecu-
tive day image of the same scene shown in Plate 3 with
approximately 40% sidelap. Many tiny, ice free lakes are
apparent along the trend of the previous day's snowfall.

A comparison of the two plétes reveals that a considerable
amount of snow melting had occurred during the 24-hour
period. Note that the percentage of ice-covered lakes
increases to the north, and that in general only the larger
lakes are ice-covered to the south.
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PLATE 5

) A view of the freeze transition zone in southwestern
Ontario on December 1, 1972. Recently frozen Lake of the
Woods is visible in the bottom-left of the image. The few
ice-free lakes in the bottom half of the scene are quite
apparent in this MSS band 7 image. These lakes comprise
the northern transition zone boundary for that date.
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APPENDIX A
SURVEY LAKE DIRECTORY
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ISLAND

MOL SO -

FILE
KISKITTOGISU
HERB

AIKEN

GAD'S

RANDD_PH

MY M

PLATEAU

STEEP ROCK

LAKE KENOGAMISIS
KENOGAMISIS/9ART
LAXE JF THF WwWOOD
ATTAWADISKAT
PICKLE

RED

PEL [CAN

BIG TIOUT

PICNIZ

TOKENAY

NIPIGIN
ECHOING
LITTLE
SACHIGO
MAGISS
WINDIGE
TROUT
WABIMIEG
PLEDGER

JnG
NAGAGAMI
WHITE

SANDY BFACH
SNOWDEN

SACHIGO.

SYDNEY Ce e

SILVER
SENACHWINE

10 CODE

040183

0a0193. ..

040203

040213 .

040223
040233
040243
040253
040263
040273
040303
040313
040323
040333
040343
040353
040373
04C383
0403G4
calac02
04414
040420
040430
04CG4a40
¢a0450
Ca0a 60
040470
050024
050044
USG054
0500 &4
50074
CS01 04
c5C114
€Cs0134
G50144
050164
0501 74
050204
050214
os50250
050260
gsez270
050280
50290
a50300
050310
0s0320
050330
050340
¢sC350
080360
050370
ascase

.G50390 _

050400
060041

Ll 4110

S/P. LATITUDE LONGITUDE- :
DEG MIN DEG MIN -
MAN 5139 29535
MAN . . _.49854 9435
MAN 494G 94473
MAN._____4942_ SN+ § . O RS
MAN 4946 2511
MAN . 5656 oo 1001 5. 0 e
MAN 5316 10009
MAN ._ 54484 2730 e
MAN 5423 10129
MAN_ 5613 . 10030 e
MAN 5409 10130
MAN. 5720 ... @820 0 O L.
MAN 5613 9617
-MAN S8483 . L QYT0D e
MAN S207 9935
MAN 5642 10101 e
MAN 5002 9533
MAN 5655. --k0124
MAN 5102 9540
MAN... 5783 RSN 2 15 I - 30 DO U R
MAN 5352 440
MAN 5413 ... .. 9650 ... __ -
MAM 5453 10023
MA N 5410 L L9B2S e
MA N 5448 2952
MAM. .. 5113 _..__.._98520... .. . e oo
MAN 5443 408
aNT 5017 ... .88s4
ONT ARAS Q137
ONT 4345 Q137 -
oNT 4R45 9137
ONT .. 494l . .BO57. . . e e
ONT acyl 8657
DONT ... 4948 Qa2 . L -
ONT 5214 arsi3
ONT 5127 9012 P
ONT 5104 9349
GNT SO07 ... oo L FLBA L e e e e
aONT 5350 8952
ONT . 4836. . _. .BS17T e e o e
oNT 4836 3517
ONT 4950 . . .. BB30. e e
ONT Sa3z 9217
ONT Sl B2 i
ONT 53409 9208
- ONT . S258 9140 . _ . ..
ONT 5236 9135
ONT S1L2 . .. .9320. . ... . ... .
ONT 5128 8535
ONT._..._5053. 8343
ONT 5025 asge2
ONT 4924 . _BS500Q _ - -
ONT 4849 A538
ONT .....4a%48 B2
oNT 4932 9113
DONT 5040 Q428
ONT 4653 5410
8921 — -




LLAKE MAME .. . 1D CODE ' 5/P— LATITUDE-—- LONG ITUDE
DEG MIN DEG MIN

8923

172 GOASE 060051 ILL 4114

173 PISTAKEE. e e .. DB00BL. L ILL 4223 aal2 _
174 HORSESHOE 060071 TLL 3842 900S
. 175 CHAUTAUGUA ospoat ILL e AD22 . 8000
176 SPRING 060N91 ILL 4202 : 900 8
177 FOX A 060101 ILL . .. 4225 . _ BBOQ o e
178 CALUMET 060111 ILL 4140 3735
1792 CLEAR R 060141, ILL. ... 8025 . BIS T o e e e
189 VERMILLION 060151 TLL atl1l1 a73s
181 WAWASTE e . 0T002Y .. IND . .. 84124_ __... ... BS&2 . e
182 WINCONA 670031 IND 4113 8550
I83 CEDAR 070054 IND . 4122 . . 8726 e
184 SYRACUSE CTCOB1 IND 4125 8544
185 SPIFRIT 080031 | Iwa L4328, . . . 9%B05 . o
186 MAC B2IDE 080951 I WA 4149 9134
187 CORALVILLE c8006t 1WA 4143 9LE32... ..
1AR  RED RACK 0B2071 I WA 4122 2259
189 RATHSUN 0acoot TWA 4050 ... .. . 9254 . ,
190  CLEAR 080000 T WA 4308 g325
191 STORM : 080100 I WA 4237 . . . ._9S513 .. ... I
192 UNION co0nT1 MCH 4203 asi2
163 BEAR 990103 MCH 44483 L BA3T. . .
194 BIG PIRTAGE 090113 MCH 4219 8415
185 FINE 0901 33 MCH 4227 . ... .85%17
196 MUSKEGDM ogN2i1 MCH 4314 3613
187 GOGESIC n90220 MCH .4632 . 8935 . . e e
19R  HOUGHTON na0230 MCH 4429 3445
199 HIGGING 090240 MCH . 442% | .Bass
260 BIG STOUNE 160031 MEN 4519 9627
201 BUFFALD 10¢031 MI N 4510 .. _ _._9354___ e
202 SHAGAWA 10005] MIN 4755 9154
203 MILLE LACS 100060 MIN, . 4615 ... .89333 il e e
204 UPBE2 RED 100070 MIN 4BO7 445 .
205 LAKE JF THE wWDOD 100080 . MIN . 4900 . . 9500 ) .. e
206 WINNIBIGUISHISH 10000 MT N AT27 9419
207 OTTER TAIL 100100 MIN _ 4624 . .. 9540 _
208 ALBERT LEA 100110 MIN 4338 9313
209 NETT 100120 MIN . 4807 .. L RBOT e
210 PELICAN 1091 30 MIN 4804 9255
211 WILD RICE 1001 40 MIN _ 4654 ____ . 9211 B
212 WACONIA 100150 MIN 4453 2347
213  SWAN 1001 60 MIN 4418 .. 9415 -
214 LEECH 100170 MIN 4710 9422
215 HAGEN ) 110031 NEB . 4220 _ __.___99&%4____ . .. __.
216 MOON 110041 NEB 4223 16008
217 WILLOW 110051 NEB _az1a . __ 10005
218 BIG ALKALIL 1100¢1 MEB 4238 10037
219 DADS 110111 NE B 4230 100490
220 MARSH 110151 NER 4230 id030
22% PELICAM . 110181 NEB . 4232 . __ 10033 _ o
222 PED DEZER 110201 NEB 4234 10029
223 SWAN 110211 NEB 4214 10046
228  TROUT 110221 NEB 4235 10037
225 CRESCIMT . 110251 . NFB_____ala2 10224 _ ...
226 GOOSE 110261 NER 4La7 10227
227 ISLAND . k10281 NER 4laa 10228 B} —
2268 GEORGE 110291 NEB 4159 10150

229 SWAN  _ 11031l ____NES 4143 10230




LALE NAME ID CODE S5/P - LATITUDE  -LONGITUDE . . e i e oo e -
DEG MIN DEG MIN -

230  JOMNSON 110320  NEB a0a2 9950

231 MALOMEY RES. ... _._110330.__NEB ..._.._4103 10047 S
232 SwWANSAON 110340 NESB 4010 10107

233 ASHTABULA 120011 . NDA.__ AT710..________9H00 e e
234 SPIRITWDID 120021 NDA 4711 g9as5d

235 SAKAKAWEA - 120031 CNDA L AT3AS o MOE25e s o e e e
236 HEAERT BUTTE 120051 ND A 4636 10150

237 JAMESTOWN ’ 120061 ... NDA__... 4656 _ .. . .. Q882 ... o
238 MEDICINE 120071 NDA 4824 10425

239 BIG STONE 130011 CSDA L. 4S8 .. 9828 il

240 LAKE HERMAM 130021 SDA 4400 9710

281 LAKE MADISON 130031 SDA.. .. 4357 ... 900 __..___. _.

242 LAKE KAMDESKA 130041 sDA 4455 97t 2

243 LAKE POINSETT 130051 SDA . 4434 .. . 9705 ... .. ...

244 LAKE ANDFS, 130061 SODA 4309 9830

245 L AKE DAHE 130071 SDA . aaz2s .. 10039

246 LAKE SHARPS 1300681 SDA 4348 9923

247 FRANCIS. CASE 130091 SDA 4304 . .. .. 9835 . .

248 LEWIS £ C_aRK 130101 SDA 4251 9739

249 SHADEHIL L 130111 SDA . . .4545 10213 s

250 SwAM 130120 5DA 4518 9952

251 BEAVER DAM 140013 WIS . 4330 ._. ._.8B52 .. . .. _.

252 ARBOR VITAS 140023 wis 4558 8939

253 CAMP 140043 WIS . 4232 _ . . 8808, ...

254 CHAIN-O-{ AKES 140053 wWi5 4420 5910

255 DEVILS 140073 . . WIS.. . 4325 . BFAM o

256 GEMNEVA 140003 WIS 4234 86830

257 [SLAND 140103 WIS 4608 . .. B9AT ..

258 KEGONSA 140123 WIS 4258 8915

959 MENDOTA 140153 WIis 4307 - B925

260 MDNONA 140183 WIS 4304 8322

261 MNAGAWICKA 140193 WIS . ..4305 . B823 . o

262 ROCK 146213 WIS 4305 BRS54

263 SHELL 140233 wIis .. 4544 . 9154 .

264 SPOONER 140243 WIS 4550 3149

265 SUMMIT 140253 WIS a628a ) 3215

266 TROUT 140263 wIis 24603 8940

267 WAUBESA 140273 wils 4301 ...... B319 e

268 WINGRA 140305 wis 4303 5425

269 WINNEHAGD 140313 wis 4400 .. Aa824 .. .

270 BNONE 140353 WIS 4532 9223

271  HRDOWNS i 140373 wis 4241 . 8815 . e

272 MUD 140423 WIS 4242 BB0ORA

273 TURTL:S 140453 WIS . 4618 . BRVS .

274 PEWAUKEE 140473 wis 4305 A817

275 PINE 14G4 B} WIS 4307 . . BBg23 _ R . -

276 NORTHIEAST) 140491 wis 4309 8A23 '

277 MNORTH{WEST) 140501 WIS 4309 ..ER23 | ..

278 K AUCHEE 140511 wis 4308 8826

276 OCONOVMOWOCC “ALIN) 140521 wis . a306. _____.B828 _ ____ .

280  FOWLER 140531 wisS 4307 B830

281 LAC LA BELLE 140541 WIS 4308 B831

282 SILVER . 140551 WIS 4305 AB30D

283 DELAVAM 140561 WIS _ 4237 . ._...BB3&_
2864 GREENM 140571 WIS 4349 8900

285  BEULAH(4BASINS} 140581 WIS __ . 4249 8823 e
286 BIG CEDAR 140591 WIS 43213 8816

287 BUTTEINUT . 140611, . WIS___ 4558 9031
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- - = - LACE NAME - . ID COOE--.S/P - LATITUDE —LONGITUDE
DEG MIN DEG MIN

i ——————— - B —— b

288 BEAR . 140621 WIS 4538 9149

.289 PRAIRLE C e - 140631 L _WIS.___AS22 .9.141
290 RED CEDAP 1406451 wis 4536 92135
— 291 LOWER EAYU CLAIRE 140651 .. WIS_. . 4616.._ . 9133

292 MIDDLE EAU CLAIR 140661 WIS 46118 9131
. 293 NAMEKAGON 14067 . WIS ___ 4612 . 9107 o o
294 UPPER EAU CLAIRE 140691 wiS 4619 9129

295 BIG SAND ... 140711 WIS . ._.4550 _ 92113 .. SO
256 CLAM 140721 wis 4548 9229

297 YELLOW 140731 WIS .. 4555 ... ___ 9224 ... .. . . _.
298 LONG 140751 WIS 4515 9124

299 WISSOTA 140761 WIS . 4457 ____ ... 9120 . __. .

300 ARBUTUS 140771 WIS 4426 9042

30t FOX 14C80] WIS. . 4335 ____  BBS6G....... o n
302 BARDCN 140821 wis 4613 2i53

303 NEBAGAMON 14094] WIS . 4630 .. . 9143.. . . .

304 ST CPOIX FLDOWAGE 140851 WIS 4615 9152

305 AL TOONA : t40881 WIS . 4449 __ 9125 _

306 EAU C_AIRE ta0ag) wls 4446 92106

307 BUTTERNUT 140901 . WIS . .. 4555 . . 8900 o
308 FRANKLIN 140511 WI1s 4556 8900

309 KENTUCK ta092l WIS _ as5° . .. .a900 e .-

310 PINE 140341 wis ' 4541 8859

311 KOSHKINONG 140951 WIS .. 4252 Y111

312 CALDRION FALLS RE 140961 WIS 4521 B815

313 HIGH FALLS RESER 140971 Wis. _4519. _____8BeLlY. . _. .. . .

314 CLEAR 140991 WIS 4552 8938

315 PELICAN 141001 WIS . 4530 . __: 8912 ...._._ .. .

316 SOUIRPIZL. 141021 L 46552 8954

317 TOMAHAWK 141031 WIS | ASS0_..___.___B940 e e e

318 THUNDER ta10al WIS 4547 3913 )

319 BALSAM 141051 WIS ... 4523 ... 9226 .. . -
220 BIG RIUND 141¢6] WIS 4532 %219

321 CEDAR 141071 visS 46513 L8235 o

322 WAPOGASSET 141081 wis 4520 g226

323 PIKE ta1091 wis 4554 . 9004 .

324 ISLAND 141121 WIS 4519 5123

325 REDSTINE 1411 3t wis LA4337 . ..9006 . .. ..

326 GRINDSTONE 141141 WIS 4556 9125

327 LAC COURT DREILL 14115t WIS, _455a L 912 L
328 CHETEC 141161 wls 4542 9130

329 CHIPPEWA 141171 WIS | 4556, . __ 9110 .

330 LOST _AND 14118¢ WIS 4606 9109

331 ™MOOSsE ' 141191 . WIS _ 4601.. _ 9102 . ..
332 NELSOM ’ 141201 WIS . 4805 2123

333 ROUND 141211 WIS . 4601 ... 9119 .. _ . _— —
334 SPIDEX 1a1221 wis 4606 3114

335 TEAL 141231 wis 5605 ... 9107

336 SHAWAND 141241 WIS 4448 ag3z

337 BIG ST GEIMAIN 141251 WIS, 4586 ______ 8931 .. . N

338 B1G MUSKELL UNGE 141261 wils a601 8937

339 BIG SAMD 141271 WIS 4608 ) gase
340 CRAWLING STONE - 141291 WIS 4656 8353

381 FENCE . 181301 wWIS__ _4s557 ____  B9SM
342 IKE WALTON 141321 WIS 4502 5948

e ., 343 LAC VIEUX DESERT _141331____ WIS 4608 8907 _ .
344 PRESOUE I[SLE 141351 wis 4613 8947

325 coMo 14137t WIS  .a236 an30




LACE NAWE ID CODE S/P LATITUDE LONGITUDE .. oo s e
DEG MIN DEG MIN -

— ——— o —— o ——— " ——

346 NANCY 141401 WIS 4606 9200
347 PARTRIDGE . 141821 WIS . _ _AALT o BBS3 e
Jasg WHITE 1414 31 WIS a422 Ba8S6

349 SINMISSIPO] . 141441 . WIS... .4322 . - _BB3T. . _. e o
3AS0  PUCKAWAY ja1asi WIS 4345 BO1L2

351 POYGAN .. . 1414861 WIS. . 4409. . .. BASO o e e e e

52 KUSH 141471 WIS 4356 BB45

353 PAOTATY 141481 WIS ... .4519 ..._ 9126 U
354 ME TONGA 141491 wis 4532 8ass

355 WILLOW RESERVDOIR 141501 . WIS . . 4543 . . BOS&.. . . cciwomr e

356 NORTH TWIN 141511 wis 4603 B908

357 NOQUEBAY 141520 WIS . 4516 . 8755

S _QRIGMAL_PAGE_ D IS M———
OF POOR QUALITY



APPENDIX B
SURVEY LAKE FREEZE/THAW HISTORY



STATISTICAL ANALYSIS FOR ALL LAKES WITH 9 (R MORE FREEZE/THAW OBSERVATIONS

1. NAME OF LAKE: HBAKER ID CODzZ: 010038 N
TS TATEYPROVY NWT T T T T
LAT? €4 12 N AREA: [+ ) MAX DZPTF: 0.0
LONG: 95 30 W _{SQ_KM)___ MEAN DZP H: 0.0
(METERS)
—— . FREEZEAThAMN _HISTORY NUMBER -OF _ENTR-IES:- 17 -
FREEZZE DATE DEVIATION THAW DATE CEVIATION
OCT 16 1556 -8 AUG 2 1957 7
0CT 29 1657 3 JuL 29 1358 z
oCcT 28 1553 - JUL 31 1255 S
OCT-13 —--1659 — . . =yY_ . _JUL 12 1960 -14
oCcY 21 1560 -3 JUL 17 1961 -
acrT 7 1561 -17 JuL 30 19562 -
OCT 2+ 1¢E2 v I JUIE 31---1943 5
actT 21 1633 -3 JUL 21 1964 -5
Q€T 22 18A% =2 gyl 27 1965 1
QCT 15 1355 -3 JUL 23 13686 -3
acT 27 15656 3 AUG 1 1z67 &
LT 27 1567 — . _-3 e ML 28 lgag 2
NOV & 1958 11 AUG 1% 1959 16
QCT 30 16A9 5 JUubL 13 197¢ ~132
NOV & 1ST0 13 W1V e Bl I A g O -g
NJV 3 1571 13 Wk ok ok ek ok
OCT 22 1572 =2 IS E TS L
TOTAL 17 - 15
: EARLY aCcT 7 . JuUuL 12
—————ee e LATE NOWV - B L [ — DU . - AUG 12
ME AN OCT 24 e 37 JUL 26 Bed4cS
Ce NAME DF LAKE: UN—NAMCD ip capz: 31) P L
T TS TATEYPRDOVY TTTTHNWTTT T e o -
LAT: 63 w42 N AREA: Cal MAX DIPT F: Yo O
—_———— LOMG: 105D & W L LeO MM MOAN S22 i Sl
(METERS)
FREEZEZTHAW HISTORY NUMBE R--OF EnNTRIES TG o o s e
FRQEZE DATE DEVIATION THAW DATE DEVIATION
Sk b peckwkck . . .. __ . _JuL 18 1963 <
L ES T ER RIS PR JUL 1 19645 -5
ocT 1 1566 -5 RS LR FREE T KK
SEP 211 56T =14 JUC— 8 1965 - |
SEFP 20 1657 -7 JuL 15 1969 =
L _OCT_10 1569 3 JUL 6 1972 -3
SEP 27 170U TS W' S | T 1e71 -7
NOV 9 1971 33 I E LT LT PRI
e e e _TOTAL . _.. B&B. . R ——— e 2
EARLY SEP 21 . JUuL 1
LATE NaV < JUL 18 -
“ME AN OCT T ~Fev 02 - TdUE— 9o — e S 70
3. NAME OF LLAKE: DOG POND 1D Cooz2 3120865
e .. STATEFSPROV: MN&T _ J —— . —
LAT. &3 20 N AREA 0 C MAX DEPTk: o ]
LONG: 30 43 w {3Q KM) MEAN DZP IH: [s e}
- {METERS Y -
—— . __. FREEZE/THAW HISTORY = NUMBER OF ENTRIZS 7
FRE ZE DAT* DEVIATION TAAW DATZ DEVIATION
W R A KK R AR JUL 26 1963
; e U 10 71968 0 - g
ocT 5 1563 1 JUN 30 1365 -3
SEP_ 27 1565 -7 ) JUN 12 1966 _ -21

ORIGINAL PAGE IS
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DEVIATION

DEV IAT ICN
-3

FREEZE DATE THAW DATE
WGCT—mg—-1566~wmu——~—«—m54f4~m—mm——m“JUN—30 1267 - - -
SERP 21 1657 -13 JUL 1 1768 -2
) ocT 19 15638 15 A K ok ok kR K
TOTAL [ ) -
EARLY SEP 21 JUN 12
LATE oCcT_19 — JUL 26 0 L
ME AN ocCcT A 8485 JuL 3 1317
4. NAME OF LAKE: MISSION 10 CAODz! 310078
STATEZ/PROVY LR B
LAT: 63 20 N AREAZ 0.0 MAX DEPTE: De
- LONG:!: . 9C _#42 W A4S0 KM)_ MEAN DIP THI J«0 _
(METERS)
—_— FREEZEATHAW-HISTORY ——— o o —-NUMBE R- OF-ENTR 1253 (Ml

THAd DATE CEVIATION

FREZZZ DATE - DEVIATION
__DCT_ = 1Se3 . -5 JUL 10 136a ¢
OCT 2 1554 -3 JUL 11 1385 1
SEP 27 1553 -13 JuL 3 13956€ -7
e DT 21 1585 - —_ 1 SJUL 12 13967 z
OCT 5. 1967 -3 JUL 12 1953 2
OcT 2z 1554 12 JuL 17 1955 4
DCT Y TS5 Y 51 JUET- 218D =7
OcT % 167D -5 JUuL @ 1971 -1
e o NDVY g _ 1571 - 30. R X W R koh Aok &
SEP 24 1672 -16 ok et A et o ok
TOTAL 1¢ 3
FARLY-—— SEP. 284 — o mme e e e - JuL 3
LATE NOVY 2 JuL 17
ME AN OCT 1o 12,83 JUL 1¢C Gah2
5.  NAME OF LAKE: PCLICE ) I ToDz: 212033
STATEZPROV!I NWT
e LAT: - £33 23-N .- AREAZ el —— MAX DEPTE! Ga
LUMNG: GSEO8Z 0w S0 KM ME AN GSF Teis el
{MZTERS)
FREEZE/THAW HISTORY NUMBER OF E4TR IS0 s
. — .. _ FREEZZ DGATE. .. .... DEWVIATION THAd DATE DEVIATION
T It L L] JUL 1C  136% 3
oCT 5 1664 1 JUL 5 19865 -2
SER Y lCES T TSI ITET T T T T T UN 30 1Vees =
OCT 11 1%8% 7 JuL 10 1967 3
e . QCT 3 __1%a7 =1 JUu_ 11 1368 £
TOTAL & 3 -
EARLY SER 27 JUN 30
_ e - _LATE OCcT t1l . JUL 11
ME AN JCT 4 5. 00 JuL 7 LW 1T
_ 6a  NAME OF LAKED UN—NAMED IC COXZ: 217093
- STATE/PROV! NWwT .
LAY: 6% 12 N AREAZ G0 MAX DIEPT b Te
e LOKNG? 118 35 W (Sa KM) MEAN DIP Wi Jal
(METERS)
EREEZEF TRAW HISTORY - — == -~ -NUMEE R~ OF £NTR 1251 H

FRETZE DATE

DEVIATION

TAAN [IATE DEVIAT ION
c.

[P PV A 1L S EEELE S I JUL 5 1963
TOTAL 4] 1
EARLY [EES 3 T3 QUL S
CATE L QUL S o
ME AN * ok 0.0 JuL s 0.0
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010104 - -

T NAME  OF L AKE - UN=MNAMID_{.2.) 1D CaDz: -
STATE/PROV: NWT
LAT? &9 38 N AREA: DG MAX DZPTF: Qe 0
= CONGT 120 %5 W SO RKMY MEAN"DEPTH: s )
(METERS)
FREEZEZ/TFAW HISTORY NUMBER OF ZNTRIZS?Y i1
FREEZE DATE DEVIATION THAW DATE DEV ITAT ION
oCT IS —tenrz 17 JUNTY S 193 I %=
5P 3¢ 1S£3 -5 N kR R Rk ok
SEP 15 1663 -29 Eok kR o
GCT 1 1655 - JUNM 28 1966 -
OCT 7 1%e3 2 PR R T T
OCT 11367 . Ll S - JUNS 30 1268 8]
ocT & 1548 1 JUL 16 1969 1¢
ocT 18 1359 13 JUL 4 1975 4
SEFP—30 1570 e Ju—1- 197 e 3
ocT 7 1571 2 LEEE 2L F 22T 3T
. N . aCcT 12 1972 T ) {*****tkf}**
TOTAL 13 N o B -
EARLY SEP 1S JUN 15
— LATZ OCT- 38 - . e JuL 1¢C
ME AN ocT 5 Be5SH JUN 30 T e59
Be NAME OF LAKE: CONTWOYTO ID CODE: 017114 o o
STATE/PROVE NWT T
LAT: 65 26 N ARE AL 0.0 MAX DIZPT t: G« D
- LONGI _110..22 W. {SQ. . KM)__.___MEAN DZP : R P e e——
{METERS)
T FREEZE/ 'FH‘W—WfSﬁJJRY—“h———NUMBE‘R"DF—ENTR*I g5 fal e
FREEZEC DOATE DEVIATION THAW DATZE DEVIATION
L3 FEYF PP — . UL 1= 1868 —
WAL AL AT SR JUL 30 1959 11
e L R JUL 17 1370 -2
DT 141 O70 ” JUE—TA—1 971 - e
OCT 22 167} 8 b ol e ek ok K
ocTr 7 1572 -7 LS RS 2 303
- TOTAC 3T T T orT T T - :
EARLY ocT 7 JUL 13
LATE . QCT._Z22 — R Jui. 30 R
ME AN aACT 14 6eld JUL 19 G e 65
Fe NAME OF LAKE:! ENNADAT ID CODZE: Il x12s
TS TATEYPROV T TTTNWT ’ T T e T T
LAT: 51 8 N ART AL Qe MAX DEPTF: Da0
_ LONGI 100 355 W . A 50 _KMI____ MEAN.DJZP TH:I. _0 « 0.

(MEZETERS)

FREEZESTHaw STy NRUMBE R—DF—EINTR-IZS2 18

DEVIATION

THAW DaAYTE

FREEZE DATE DEVIATION
— A kb kg wdk e JUN 24 1355 -1z
acT 28 13353 ) JUL 8 1956 2
OCT 18 18353 -3 JUL 17 1957 11
GCF—23 1357 2 JUE—t9—-to938— - —— - 13 -
QcT 21 15ag 19 NIVIN & 1359 4
acT 3 1633 -13 SJUL =) 1960 -1
OCT IS yosan™ -2 TUTTTTT UL T 1361 -5
nocT 8 1541 -13 JUL a8 1362 2
_ DCT. 29, 152 a3 e UL . 3 1363 -3
NO YV 1 193 11 JUL 9 1964 3
ocT 27 1554 & JUN 28 1965 -8
OCF—2 21665 1 HN-2B-—1FOEE—— o g
ORy;;
diy
OF P A -



FREEZE CATH DEVIATION THAW DATE DEVIATION
BCT-20-—1655 - JUL—17—.-19567 - 11
OCT 24 18567 3 JUL 9 1968 3
NOV 3. 1563 13 JUL 21 1269 15
OCT Iy ~—1959 -3 JUN25 197077~ ikt ¥ N
acT 10 1679 -11 JUN 22 1371 -1a
OCT 14 1972 -7 FAERE KRR -
TOTAL 17 17
EARLY necT B8 JUN 22
L-AT-E— e NOV- -3 JUL--21 - -
ME AN ocT 21 T«90 JUL 6 B.71
. .10. _NAME OF LAKE: GREATSLAVE/MCLOU ___ ID CODZ: 013138 __
STATE/ZPROV: NWT
LAT: G2 42 N ARE A Cel MAX DzZPT 2 el
——— LONG 110G B W £ S50 -KM).— _MEAN DEP TH: Dad -
(METERS)
T PREEZEFTEAN RISTORY T NUMBER—OFENTRIZST re— - s -
FREEZE DATE DEVIATIODN T4Ad DATE DEVIATION
ET T TR 7NN S ..Uk 6. 19563 £
QCT 27 1823 -21 JUN 3G 1254 -2
NOV 7 1526 -10 JUN 2% 13585 -11
NOv—12 1S5S it} JUL 181956 Y e
bR TS S F S JUN 24 1258 -£
WAy EEE R kS . _ UL 18 19572 12
EEE R 230 0 FIE JUN 28 1960 -
okd Rk kA AR . JuL & 1962 2
——— i e e —— NV LG L 1GR 2 R - SJUN 24 1963 -5
NOVY 18 1c54 1 Ok kR Ak Ak
NOV 11 1563 -6 JUN 28 19865 . -8
ROV IS65 = JuUL 21-- 1967 T 19
ook s % K kAR JUL & 1963 4
BREFFE K EF LRk JUL 10 13€639 &
- NOV 227 15/8% 70T TTTTETTT T T T JUN 21 137¢C - 11
b=zC 1% 1570 23 JUN 23 1971 -9
_ DEC . 20821 . S mtrEsswmsasmy
NOV 16 1672 -1 B E N N g R R
15
un—21 o
JUL 21
e :‘Un_ 2 9-65
1i. NAME OF LAKE: GREATSLAVE/ZCHARL Ib COoDZ: 21014%
STATESAPROV: NET
TART: [P T AFTEATS g MAXNDEPT [y -
LONGI 109 & W {SQ KMm) MEAN DZpP Tl D0
L kmMETERZY L
FREEZE/T+AW HISTORY NUMBER OF ZNTRIZS: [
FRESZE—DARTE DEVIATION THAWTATE- ——-DEVIATICGN
NOV 13 1535 i} JUN 30 1357 &
NOV 235 1€57 12 . Wk kol Rk R ok
NOV & 1859 =7 TTIUN 287 196D - 2
NOWV 2 1960 -11 oo Bk ol ok g i W ok
NOV._... 5 1861 =3. EX 2R TS E T
NOV 15 1552 2 JUN 21 1763 -5
NCY 228 16453 15 JUL 7 1363 11
Rov—1%S 1959 2 JUN—TT 197H — -G
NGV 10 1571 -3 JUN 17 1GT1 -G
NOV 15  137% 2 duL 2 172 6
- N W 5 1672 -8 EX I EE T2 EE T3
TOTAL 11 L 7
EARLY. NOV.__2_ had JUN.1T e N
LATE NOV 28 . JUL T
ME AN NOV 13 T+ 91 JUN 28




—— 124 KAME . DF LAKE:—_GREATSLAVE/RESD 1D CODZ:--010153% — ..

STATE/ZPROV?:
LAT:

T ONGTT I3 EY

—_——

TTFREEZEZFTHAW HISTORY

NwT
61 11 N AREA?Z Cae M) MAX DEPTF: Qa2
W SO KMY MEANTDIPIH L (e kgl
{METERS)

NUMHBER OF ENTRIEST 17

ORIGIN AL PAG
EIs
OFPOOR QUAIJTY

FREEZE DATE DEVIATION THAW DATE DEVIATION
NOV—25% 15350 e JUN—-24 - 1357 - - 148
NOV 24 1557 5] MAY 29 1958 ~12
¥ NOv 28 1§58 12 __JUN 13 1959 3
IEFETE R TE JUN 11 1369 1
NOY 12 19A0 L JUN 15 19561 5
— QCT. 20—~ 1561 . em 2T e e JUN 256 1362 1€
DEC 7 1562 21 JUN & 1963 -y
NV 13 1562 -3 JUN 23 1564 132
NOY— 20— CE s e e e e N 16 0 1965 - €
NOQV 25 15635 - 9 JUN 2 13446 -7
R NOV 28 15585 10 % Bk o ook ok e ok
ToUTTT T T T T T ONGY 1E T 1667 o=y bk ki Rk
NOV 7 1563 -9 JUN 10 1369 ol
------- - - NOV_.S 1563 - =T L S~ JUN 10 1270 Q
NGY 8 157D -8 MAY 2& 1371 -17
NOV 5] 1571 -3 JUN 2 1372 -8
NGV ) YI7TE b o4 o MAY 2E 1973 - -31€
TOTAL 16 13
- EARLY ocT 20 - e _MAY 2o
LATE DEC 7 JUN 26
ME AN NOUV 156 1124 JUN 10C Q.93
S NAME ORI AR E T NAED ID-CadET—I1Qr 68— T -
STATE/PROV: NwWT
LAT? £8 40 N AREA: e MAX DEPTt: 040
TTTUUTTTTTLOMNG: TTST? 48 W T T T80 TEMY T T MEAN DEP TAL T T 0l 0
({METERS)
FREEZEZ/THAW HISTURY NUMBER OF ENTR IES: 11
FREZZE DATE DEVIATION THAW DATZ DEVIATION
SEP TG Tlewg TUTTTUTTTUER T O UL 1Y 13963 2
SEP 15 16G&€3 -12 JUL 2B 1364 13
_____ SEP 2% V9&A . B REksiditrgkg
SEP 21 1565 -5 JUL 113 1566 -4
oCYT &8 1688% 11 JUL 1¢ 1347 -5
CT— 11957 i3 UL 1T 1965~ bl 2
aCcT 3 1663 3 JuL 20 1563 £
SEP 21 1§32 - JUL 20 1370 5
- SEPT3CTTI9TO7 3 - TTJAUN 27 137 -18
OCYF 17 1§71 20 g odow kot o R ko
— SEp_21.__ 1672 . -5 o L R ekl ok Kok
TOTAL 11 B8
EARLY SEP 1S JUN 27T .
tTATE aCT 17 I 2 p— s
MEAN sEp 27 Qe 28 JUL 15 3 .60
S v R —— ——————— R —_——— —— ——— .
14 NAME DF_LAKE: GRTAT_SLAVE . ID COOZ: 212178
STATE/PROVE NWT
LAT: 60 51 N AREA: 00 MAX DIPT r: D0
me—— NG L S O W -S5O KMI——MEAN-DEP TRl — O O o mm e -
(MZTERS)
TTTTTTTTTTTRREEZESTREAW HISTORY T T T T T WNUMBER OF ENTR 125 &
FREEZE DATE DEVIATION TH4Aw DATE DEVIATION
DEC—L15—1956 2 JUuL—1--195¢— ———— -



FREEZE DATE DEVIATIDN THAW DATE DEVIATION

[y X o - S W -1 JE———— pe————— 1 % % T 2 L L L]
DEC 18 16598 5 JUL 4 1959 1
DEC 9 1659 -5 . o ore ok Aokl ok Kk
DET 7 1950 -5 K M KK R K
DEC 15 1661 2 PRI TS L L L0
TOTAL & : : - _ ,
EARLY DEC 7 JUL 1
LATE DEC 18 JUL & .
ME AN DEGC—-1-3 Fe79 UL — 33— - 1458
15« NAME OF LAKE: UN—NAMED 10 CQDE: J10194%
STATE/SPROV L NwT _ - - . — _
LAT: E3d 39 N AREA: Ca0 MAX DEPT F: 0.0
LONG: 101 44 W {SG KM) MEAN DZP TH: CeQ
- e A METERS ) - - — e
FREEZEATHEAW HISTORY NUMBER OF £NTR 1IES53 9
FREEZE DATE CEVIATION THAW DATE DEVIATION
SERP 13 1664 -12 JuL 20 1363 a
I ————— L - LSS S JUL- -6 - 1965 —5
SEP 28 1666 2 ok e ok R R R
5P 17 1367 - JuUuL 15 19868 3
orT 1 1553 5 UL Yo iTee————— - 7
. QcT 11 1569 15 JUL & 1970 -7
__ SEP _2& 1§70 e _JuL_ 8 1371 -2
OCcT & 1971 8 XTI EETILLE 3
S5ERP 16 1572 -1 EEEEE L2582 4
TJOTAL 8 SRPUNIEEHINS - SO -
EARLY SEP 14 JuL =3
LATE ocT 11 JUL 2¢
MEAN SEPT &5 BT g2 - “6siC
16. NAME OF LAKE: MOODULE ID CJDEZ: Jlazlie
S LAY EAPRBYE —NWDY — [ e VRN —
LAT: 68 30 N ARE A Ca MAX DJDEPT I Q60
LONG: 31132 13 w {SQ KM} MEAN DZP TAZ Dal
- { M TERS) T
: FREEZE/THAW HISTQRY * NUMBER OF ENTR J35: L1 S
FREEZE DATE DEVIATION THAW DATE DEVIATICN
A o Ao e kK A A JUN 22 13£3 -
OCT— 1S 1%ED F FARFHFEFEERETRF -
EFEE LT EE NI EC JUL 7 1965 rd
o SEFP 20 16583 -156 JUN 19 1366 B - 11
aCcT 1 1684 10 JUL 13 1367 13
SEP 23 1957 -13 JUN 28 1558 -2
- L BCT-1AASER L B . JUL 11 1369 11
aCT 21 1629 15 Aok kR kK ok
PR R R E L JUN 21 1971 -
CCT 191 S71 3 ARk FoRR kR -
SEP 18 15§72 -13 R oK e e R e
TOTAL 8 e e o 7 ’
EARLY SEP° 18 JUN 19
LATE ocT 21 JUL 13

—_— e MEAN DCT. . B . 1282 . - . JUN 3C . 9433




—3Fe——NAME OF LAKES—BAGNELL 10 CadDxZ-2 13224 ———— -
STATESPROV: NwT
LAT: 68 18 N AREA:Z 0.0 MAX DEPTH: Q.0
CONG? BS 51 W ST KM) MEAN DEP IHS e gl
(METERS)

FREEZEZTHAW HISTORY

NUMBER OF ENTR IZS:

2

FREEZE DATE DEVIATION THAW DAYE DEVIATION
CCT 3% 1SE3 15 Tk Ao ke ek
oCcT 12 15&5 -3 EX T EF T FL S L]
QCT 21 1966 R AUG 7 1987 . . __ ¢
SEP 26 1557 ~16 AUG 10 1368 12
oCT 25 1683 10 JUL 15 1363 -1¢
DCT—-22—16569 7. —JuUL 28 1372 .. ——1
QCT t5 1670 1 JUL 25 1371 -t
SEP 16 1671 -29 2 R K ok kR R
OCT 20 19T 5 SRR ———— - T -
TOTAL 9 )
EARLY  SEP 16 . UL 15
LATE gCcT 31 AUG 1D
M AN acT 15 13-22 JuL 29 Ja 3t
TSy RAME  OF AR E T CARE T BARROW I CODETT 1025 - T
STATE/PROVI NWT
LAT: 6B 2 N AREAL CeC MAX DEPTF: 240 o
LONGE B9 39 W {5Q KM) MEAN DZP M3 [s 29}
(M TERS)
FREEZE/ThaAW HISTORY NUMBER GF 2NTR IZ5 g
FREZZE DATE DEVIATION THAW DATE DEVIATICN
OCT 207 '1¢6e2 T B TAUG 25 1363 =
S5EpP 30 1853 -13 . AUG 12 19564 i
en e aQoT. 2?7 18866 e Yy EEREERIERESN ¢“’
ocT a 1947 -3 AllG 13 195 =
OCT 2&  1<€53 11 ***’*******“
T 20 1553 7 Wded-kk gk y R oo - T
OoCT 10 1970 -3 AUG 3 1271 -7
aCcT 13 1971 ad Fwfgied Bk ke
- - SEP 27 1%72 =15 TR ek koo ke
TOTAL S 4
———e e CEARLY B ER Rt e e AUG 9
LATE oCcT 27 AUG 25
ME AN acT 13 De 83 AUG 16 Gelz
g, OF LAKEDT GREAT QZ AR — 7 7 IDCA0T d13234 o
STATE/PROVI NwT
—— VAT BH..EN_. ___AREAI Q. 0. . __MAX DZPTI2 s _ _
LUNG: 118 2 W {5Q K™) MEAN DZP TH: Va0
( ETERS}
FREEZE/THAW HISTORY - NUMBER OF =ZNTR IES: 14
EREEZE_DATE DEVIATION___ " _.___._TAAW DATE DEVIATION
MEH AR KR R K JUL 5 1332 -5
NDV §I7 1§52 -6 JUL 4 1653 -
NOV—1IS Y553 3 e — -1 54— ——— P
NOV 20 1554 -3 JUL =) 1955 -5
NDV_ 16 1555 -7 JUL 12 1943 e
NOvV I3 1654 -1 UL 26 1957 1e
NOV 25 1537 2 JUL 11 1953 1
NOV_238__ 1653 o} o JJUL 23 1959 132
NOV 11 1653 -12 LRI EZE AL N T
NOV 12 1660 -11 o ok do ok ek
NV 251969 2 JH—8—1 970 -




FRFEEZE CATE DEVIATION THAW DATE CEVIATION
DEC—F-—-1 570 14 JUN-27—-1978. o 13 ,
DEC 17 1571 24 (TSI ETERE L 2]
PDEC 5 18572 12 40 e sk % e e ok ke
TOTAL T3 10 T
EARLY NOV 11 JUN 27
LATE DEC 17 JUL 26 S
ME AN NOV £3 10.64 JUL 10 8.32
20 . NAME QOF LAKE: UN-NAMED 1D CODE: ILA2ZTS
STATL/7PRUV, NWT -
LATS 68 39 N AREA:Z 0e0 MAX DZIPTFsS Ca0
LONG?: 111 € W (SQ KM} MEAN JZPIH: 0.0
(METERS)
e FREEZE/THAWR—BHISTORY — e NMUMBER-DFZNTR-IES:. . - 0 - -
2l e NAME 0OF LAKE: UN-NAM=D IC CODZ: 012300
STATE/PROV: NWT
_Ll AT . 546N AREAZ Cel o MAX.DEPT HI- N0 -
LUNG:E G3 2E W (SQ KM} MEAN DZeQ I 3.0
(METERS)
FREEZEATHAW HISTORY NUMBER OF ENTR JE2S: 16
FREZZE DATE-. __DENVIATION .. ... TAAW DATE DEVIATICN
SEF 13 1562 -1 JUL 23 1963 132
ocT 1 1554 2 JUN 22 1585 =11
SEP—IT I'SeS =1 JYC3 19645 - - -7
oCcT = 15565 9 LTS 2 R
SEP 10 1947 ~19 JUN 28 1958 -1z
- DCT 77 T1gsET T T 7T 8 ) T ek drboiok kkok ok
acT 2t 1563 22 JuL 18 1970 B
[ - SER.23 0 1STY e R TP - - WHUL 21 1271 12
QCcT 22 1571 23 LRI SR k]
SEP 15 1672 -1 * ARk Rk K K
TOTAC 10 - T T
EARLY SEP 1¢ JUN 28
e LATE DCT 22 . _ . Ju a3
ME AN SR 29 14.97 JUuL 10 1055
22 NAME OF LLAKET FRAME 10 T332 0193324
ST ATEAHRUVS N - — -
LATS ez 28 N AREAZ G0 MAX DZPTF: OaWC
LONG: 114 27 W (SQ KM)  MEAN D3P H: 0T _
(MZ TERS)
e FREEZESTHAW HISTORY . MUMBER . OE_ENTRIES:_ . 19... o
FREZZE DATE DEVIATION TAAw DATE OFEVIATICN
kA Rk dnk MAY 22 1255 -6
FEEEZ TS 4E T 2 T - -~ T MAY 2B 1356 Il
OCT 13 1556 -5 JUN 1 1957 &
_0CT__17 1657, -2 M4AY .23 1958 -5
ocT 12 1558 -3 JUN 8 19539 1!
NOV 7 139 13 MAY 27 1950 -1
oCT 12 1560 ] MAY 291961} el |
QCT & 1851 -11 JUN 3 1e62 (3]
‘geT_18 1¢6&2 =) o ™MAarY 17 1962 -11
oCcT 3¢ 1553 11 May 30 1264 2
0CT 1§ 16584 ] MAY 27 1565 ~1
OCT 1.8 1565 =1 _MAY .25 1366 - -3
agcT 138 19556 -1 JUN 2 1967 5
OCT 2¢ 15867 1 JUN 3 1668 [3

ORIGINAL PAGE Is |
OF POOR QUALITY



DEVIAT

ION

FREEZE DATE= DEVIATION THAW DATE
DCF--29 1568 1-Q MAY 26 1969 — . — . =2
0cT 12 19569 -7 MAY 29 1970 1
OCT 16 15730 -3 MAY 20 1971 -8
OCT 2% 1571 1= MAY 30— 1972 2
ocT 10 1672 -g # %ok o & ok ok Rk R ok
TOTAL 17 B .
EARLY acT a MAY 17
LLATE NOV 7 JUN B
MEAN—— 0CT 13 F+568 MAY._ 28— - . 530
23, NAME OF LAKE:I LOCNG ip COJXzZ: 210334
_ STATE/ZPROV:  NWT ___ . . I -
LAT: &2 28 N AREA: Cal MAX DEPTEFI Qel
LONG:Z 119 27 W {SQ KM) MEAN DZPTH: Je0
U e oo e e (METERS)
FREEZEZATHAW HISTORY NUMBER (OF ENTR IES!: 19
FREEZE DATE DEVIATION THAW DATE DEVIATION
A OK K e Rk kg MAY 23 1355 -
—_ s e v e BCT 28 1555 --3 SJUN 2 19595 ¢
oCcT 14 1550 -11 CJUN [ 1957 &
acT 21 1557 - MAY 25 1958 -4
DCT 3171658 5 TTT T MUN 10 1959 12
OCT 11 165G -1¢ MAY 29 1960 r
. . _0CT_21 1840 - B . MAY 31 1361 2
aClT 20 16561 -3 JUN & 1962 g
NOV 1 1¢62 7 MAY 21 1263 -&
..... —— e . DCT 33 15583 . — . B . - - JUN 2 1964 &
oCcy 25 1664 1 MAY 39 1365 1
ocT 29 1563 ] MAY 27 1966 -2
QCT 20366 — =~ =TT - JUUN b3 1967 2
NQV 1 1557 7 JUN =] 1968 7
0CcCT 224G 16563 & JUN ] 19é9 2
T T TN T 1eAae T T T T - MAY 22 1372 H
NDV 2 1670 ] MAY 18 1371 w f T
- oCT_ 271671 2. .. e L MAY 29 1372 ¢
acT 10 1372 -13 May 17 1973 -1z
TOTAL 18 15
EARLY DCT—Iro - TMAY—TY P T
LATE NOV 10 JUN 10
ME AN ueT 2. 8sC% MAY 29 6422
21 o NAME OF LAKE: COLD ID COOz: 023018
’ STATE/PRDV: ALB
AT 2SN AREAS o0 MAXDEPT T T - ——
LONG: 110 17 W (S0 KM) ME AN 222 TH: DeC
. __AMETERS)
FREEZE/THAW HISTORY NUMBER OF ENTR JES: 33
FREEZE—COATE — T OEV AT ON— —THAW- DATEZ -~ DEVIAT ION
Wk bk adon ko MAY & 1941 -11
kot kg k kx ok MAY 17 1942 )
Tk FEERF AR peRE  T T T Tt oo MAY 22 1343 5
el R Rk A MAY A& 1944 -13
—_— — Ty ki ep kEkwopwk, —e e MAY 23 1945 &
¢ [ EX T2 S ST FFT MAY 8 1546 -G
FokbdiEw ok w KKk MAY 21 1547 &
¥ T kR A “MAY 20 —-1943- — =
o e A A MAY 11 1342 -&
R At DL 2 MAY 25 1950 a8
) A w ko Rk T T T e MAY 16 1951 -1
Hed Rk kg ok kK K MAY 10 1952 -7
DEC.26 __1%52__. 8 -MAY_ 26 1953 9
DEC 25 1553 7 MAY 24 1954 7
NDOV 27 1654 -21 MAY 23 1955 6




ORIGINAL PAGE IS
OF POOR QUALITY

FREEZE DATE DEVIATION THAW DATE DEVIATION
T e e ek ok el e R e -MAY 21 1956 e 4
DEC 14 1556 -4 MAY 22 1957 5
DEC 29 1957 11 MAY & 1958 -11 B
W TR HEYERE MAY 18 71953 B S
DEC 22 15593 4 MAY 12 1950 -5
DEC_27 1550 9 MAY 12 196} _  ___ __. =5
DEC 18 16561 0 MAY 24 1962 7
DEC 29 15&E2 11 MAY 16 1963 -1
DEC--18--—-1663- o MAY 9. 1964 -- e -
DEC 13 1644 -5 MAY 16 1665 -1
DEC 256 1565 a MAY 15 19486 -2
DEC 3 1505 -5 MAYZE 1767 -]
DEC 21 1567 3 MAY 19 1968 2
. PEC 25__1%®8_ ____ _ T __MAY 13 198593 -
DEC 2C 1559 2 MAY 1S5 1370 -2
CEC 7 1670 -11 MAY 10 1371 -7
—— e o —- DEG-12- —}S71 R " - - MAY 21 1372 a4
DEC 11 1672 -7 MAY 1§ 1673 2
TOTAL 19 33
‘ T TEARLY NCV™Z7T MAY & — -
LATE DEC 29 MAY 26
MEAN DEC 18 . Be 86 . ____MAY 17 BulZ
25. NAME OF LAKE! ATHABASCA 1D CIDZ: 23044
STATE/PROV: ALB
LAY S3TTIN ARCAT 7900 0T MAXZPT¥F: 12050 “ -
LONG: 1113 S W {SQ KM) MEAN DZP Tl 25640
. A METERS) -
FREEZE/THAW HISTORY NUMEER OF ENTRIZS: 10
FREDZE OATE CEVIATION T TH&aw—DATE -~ - “DEVIAT ION
yRyxLmw ik Fd g MAY 20 1963 -7
e o Sk ykxpExEkE - MAY 1Y 1963 ~1c
NOV 29 16453 -1 MAY 13 1265 -1
NUV ) 1800 -2 MAY Z1i i7e7 -
e e e NOV 26— 1557 - MAY._20 . 1963 —- -7
NOv 27 1588 -3 MAY 19 13632 -
DEC 12 1 S6% 13 JUN *] 1970 13
ROV U 170 =1 JUN T 1971 11 -
0EC & 1571 & JUN 15 1972 19
CEC 10 1572 19 JUN 1 1573 £
TOTAL 3 10
EARLY NOV 0§ MAY 13
LATE. BEC 19 . —_— JUN. 15 -
ME AN NOV 20 11.53 MAY 27 10.82
26.__ NAME OF LAKE: BEAR 1D CO3:  D2CI5%
STATe/PROVE AlLd T
LAT: 55 11 N AREAZ Cal MAX DEPTF: Je%
— e ONGEL LB B2 W (LSCG_KM) MEAN DIZP.TH.: Qe 0 — e
. (METERS ) -
T RFREEZEV/ THAW HISTORY T RUMBER—OFENTRIEST 1=t e s -
FREEZE DATE DEVIATION THAW DATE PEVIATION
NOM . 1. 1555 I Y - e e — MAY & 1957 G
NDOV 17 1637 10 APR 30 1958 -y
NOV 12 1€23 5 AFR 28 1359 -t
NOV & S99 wry APR 25 19 /0——= - w
NOV 9 1560 2 MAY 2 136] -2
NGV 1 ys581 =5 e __MAY 1} 1962 -
NOV 16 - 1562 9 MAY & 1963 Z
NOVY 8 1683 1 MAY 9 1364 5
NOV_13._.1554 & Sk kR Rk -
ko ok ok K MAY B8 1366 4
Nav & 1555 -1 MAY 9 1367 S



FREEZE DATE DEVIATION THAW DATE DEVIATIUN
NIV—12——15687 — -5 MAY .. S5 .. 1968 - -1
NOV 14 1353 7 MAY & 1969 o]
acT 23 1569 =15 APR 29 1970 -5
NOV—38— 1579 =3 Mnt e B+ v 5 Setndaa—
ocT 24 1871 =14 AY 10 1372 &
NOV & 1672 -q **#***#*##** L
TOTAL 16 is
EARLY OoCcT 23 ~ARPR 25
LATE NOV_ 17 MAY .1 0. O —
ME AN NOV 7 Te22 MAY & 4421
27+ NAME DOF LAKE: LAC LA BICHE 10 CODZ 5 Q220468 e
STATE/PROV: ALRB
LATI 4 4E N ARE AL Gel} MAX DEPTF: O
— LONGI—311-5BWwW _ (SQ-KM) . MEAN DEPTAI - -G.0 - - - -
{METEZRS)
e R R E 2 S T AW T H T S TORY T INUMBE R OF I NTRIESS 28 - - T
FREEZE DATE DEVIATION TAAd DATE DEVIATION
NOM-—6___ 1844 =11 BRI R EEEEE I
KK R Fkk Rk APR 30 1246 -132
NIV 13 1336 -4 MAY 17 1347 <&
NOV--273 TeuT? =) MAY--1-8— ) g4 Fm— o s mm 6
NOV 30 15428 13 MAY 12 19249 -1
NDOV 9 1329 =8  MAY 17 1950 A
oCcT 218 1€50 =-20 MAY 13 1951 C
NGV 23 1551 5 MAY 14 1952 1
NOV_22 13552 5 MAY__ 92 _ 1%53 -4
NOV 25 1653 12 MAY 25 1654 1z
NOV 11 1554 -5 MAY 16 1955 3
L E O T e et MAY—20—19s85 ————————7F -
Ny 12 15656 -5 MAY 15 1257 2
NGY 20 1557 3 MAY 5 1958 b 3]
NOV 22 1558 5 MAY™ & 1353 -5
NIV 11 1659 -5 MAY 12 19679 -1
NGV 12 .1580. . -3 MAY_ 12. 1251 -1
NOV 27 1G/2 10 MAY 15 1363 2
NOV 18 1563 1 MAY 1C 1264 -2
~NEY—1< 156 2 MAY Y o653 — 1~
NOV 1& 155% -3 MAY 11 19565 -2
NUV & 16558 -11 MAY 20 1967 7
NOV™ 20 TS&7 I MAY o 19468 -5
NOV 16 1633 -1 MAY 5 1369 -§
NGOV 13 __164% LY MAY 11 1970 -2
NOV 20 16790 3 MAY 7 1671 -£
ELER S A LA MAY 21 1972 £
MOV-R22——TSTE 5 MAY—-31-—39TF3 - - 18
TOTAL 25 27
EARLY oCT 2& APR 3C
CATE 20 1 2 2 L V-3 A S |
ME AN NOY 17 T«68 MAY 13 [y R
”‘ﬂﬁ‘o““‘ﬂ'ﬁ-‘?’!’ﬁ“ﬁF“bﬁ'K’E‘.&t‘E“SSE'R*SEA’VWFE‘C‘@Z)’E‘:_Q2"3'3'?#—_" T T T -
STATEA/RROV!I AL B -
LAT: Eh 21 N ARE A Qe MAX DEPT R Oed
T CONGYTITE SO W T T ISQ "KMy T T MEAN DEZP THL 0.0
{METERS)
FREEZEZ/THAW HISTORY NUMBER OF SNTR J=S5: 21
FREEZE DATE DEVIATION THAW DATE CEVIATION
EREok kA RER kT T - T T MAY 18 1953 -2
DEC 4 1653 7 MAY 25 1954 5
—_— NOV_13. 1853 _ -14 - MAY 20 1955 ¢
DEC 13 1955 16 MAY 21 1355 1
DEC 3 1655 4] MAY 23 1957 2

~<m"NAL PAGE “3

OF POOR QUALL N



FREEZE DATE DEVIATION THAW DATE DEVIATION
A pEC—4-—1 567 7 FAERE K ERRRRE e e -

o e o R MR . MAY 20 1959 o
NOV 16 1659 -11 MAY 14 13860 -5
NOV Z9 1567 4 MAY 2271961 A
NOV 25 1561 -2 MAY 25 19562 5
DEC A& 1662 7 MAY 16 1963 St
NOv 22 1G£3 -5 MAY 17 19524 -3
NOV 29 1853 2 MAY 29 1955 9
NOV——23 1565 2 MAY—23 1966 —wnie———3
NOV 15 1666 =12 MAY 27 1967 7
NOV 30 18567 3 MAY 12 13958 -5
DET 3 T553 B MAY Y7 1959 =3~
NOV 19 15493 -8 MAY 1S 1370 -5
NOV 23 1370 -5 . MAY 1S5 _197Y . .. =5
NOV 27 1571 0 MAY 23 1372 3
NOYy 24 1672 -3 Ak Rk Ak
TOTAL - ic 12 B - .-
EARLY NOV 13 MAY 12
LATE DEC 13 MAY 29
MEAN NOV 27 Teo2 MAY 2D - e ET
2%« NAME OF LAKE: LAKE MINNEWANKA 1D €Dl 020084
— ST ATEAPROVE - ALB _— = -
LAT: 21 11 N ARE Az Ce MAX DEPTLFI 0.0
LONMG: 115 3¢ W {50 KM) MEAN DIZIPTH: Na0
(METERSY T o
FREEZE/THAW HISTORY NUMBER OF ENTR I=S! 3z -
FREEZE DATE DEVIATION THAW DATE CEVIATIGN
sk gkt kA gk MAY 1o 1340 -3
DECT 27 1547 F MAY 5" 194Y =12
CEC 21 1621 -3 MAY 10 ioaz -7
JAN i 143 .8 _MAY 27 1343 1C
JAN 23 153 3z MAY 5 1%4a4 -1z
oLC Ji I3HS 7 MAY 2C 1925 H
CEC_Y7._ 1665, - =T . _ ieem- AFR 29 19486 -8
DeC t2 1545 -12 MAY 10 1347 -7
JAN 14 1548 21 MAY 17 1945 o]
DECT1I3 I<en =11 COMAY T 81949 - T
DEC 17 1549 -7 MAY 26 1950 G
o GEC 2 1630 22 MAY 12 1351 -5
- " DEC 14 1¢31 -19 - MAY g 1352 -Q
JaN &6 1623 13 MAY 16 1953 -1
JAN— T 1G58 . ¥ e e, MAY 28 1255 o
DEC 29 15S53% 3 MAY 27 135% 1C
NDV 25 1¢€55 -29 MAY 26 1955 =]
TN | N Paa: S MAY 21 Y957 -
CEC 7 1558 -17 MAY 16 195% -1
BEC_ 27 1659 3 o MAY 7 19560 -1¢C
DEC 23 1580 -k AAY 23 1261 &
DEC 8 1%SEl -15 MAY 22 1962 5
Rk i ks kR N - . e MAY 17 1963 ¢
DEC 13 15&£3 -9 MAY 21 1964~ I3
DEC 16 1654 -3 MAY 24 19435 7
DEC— 2% 1555 1— MAY-""F7 1966 ~ - -1C
JAN 25 1567 32 MAY 17 1968 n
Dl 15 1%c¢3 =8 . MAY 11 18459 ~&
DEC 2% 1563 S JUN 7 19790 21
DEC 23 1572 -1 MAY 14 igrl -z
e DEC_2C._ 1878 . =& .. MAY 21 1972 A
GEC 21 i372 -3 MAY 17 1973 c
TOTAL ac 32
EATRLY MOv—2"% TTAPR T2 e e e
LATE JAN 235 JUMN 7

MEAN. DEC 24 14434 . MAY 17 o B.6C




D20094 J—

30 e NAME DF LAKE: GLENMORE RESERVO 1L CODZ2

STATE/PROV: ALE
LAT: 51 & N ARE Al 0.0 MAX DEPTF: 0.0
LLTNGLS 114 } S L oW KMy ME AN - T oy T
( METERS)
FREEZE/ThAW HISTORY NUMBER OF ENTRIESS 7 T
FREEZE DATE DEVIATION THAW DATE DEV 1AT ION
NOvV~- 12 1 <85 == MAY 20— 19587 — —-17 -
NOV 24 1657 10 MAY 3 1983 e
ek ok K kK Rk APR 18 1969 =15
FER FohR R MAY., 6 1970 3
NOV 11 1570 -3 Ok KR kKRR KR
NOV . 8- 1571 . . « oo =6 — —— APR 29 1372 -
NOV 15 1672 1 HokF XA KR KL
TOTAL 5 5
EARLY 43V 8 - APR 1B
LATE NOV 24 MAY 2C
. _MEAN_ NGBV 18 _Se88 . MAY 3 1C.38
731, NAME OF LAKE: FRAOBISHER 1D Cop£: 93301t
STATE/PROV: SAS :
LoATS 561N AREA T —TIATOC ——MAXOZPT+I - -19e0 "~ ~ - -
LONG: 107 57 W (3Q KM} MEAN DZPTH! Sa5
e . e e (AZITERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES: 7
32. NAME OF LAKE:I JANM 1D Cadz: 630041
- STATE/ZPROV!? SAS '
LATS 2L BE N ARE AL  1i4.00 HARX DIFPTF: 3845
e LONG: 102 SS_ W o o e 0SQ KM} MEAN J2EPTH: 748
(METERS)
———— e FREEZE/ THAW-HISTORY —————NUMBE R0F “SNTRAIEST = = == = -
T35, NAME OF LAKEI MIROND ID CadE: 030951
STATE/PROV ! SAS
AT 595 TN AREAS YORVOC MA X—OEP T i *5yE—— - — -
LONG: 102 47 W (30 KM) MEAN DEP TH: 1 3.8
_ e e AMETERS)
FREEZEZTHAW HISTQRY MUMBER OF ENTR 1£53 I
3%« NAME OF LAKE: PELICAN )
T STATE/PROVY TTSAS T T T T ‘ -
LAT: 53 39 M ARE AT  190.43¢ : 3240
e 1L DONG:_ 303 0 W (SO_KM)__ _MEAN_DZPIA:  11.5
{METERS}
e FREEZ EA/ T AT HTSTORY NUMBER—OF—ENTRIES & - -
35, NAME OF LAKE: MCINTOSH 10 copz: o3¢o7y T T T
STATE/PROVS SAS )
—— AT S SO N ARBA TS0 T MAX—DTP T 4535
LONG: 105 0O W (S0 KM) MEAN DEPTH: 12.8
. . (METERS) e
FREEZE/THAW HISTORY NUMBER OF ENTR IES: ¢




IS5 NAWME OQF LAKET WILCDNEST 1D COD-S 31T I1
STATE/PRGV:  SAS
. RAT: 55 O N ___AREA: 464480 . MAX DEPT+: 32,48 -
LONG: 102 20 W (sa kM) MEAN DZPTH:  6e8
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0
. 5
37+ NAME OF LAKE: ANNABEL 10 CODE: 032151
T STATE/PROVI-— GAG e momm e e e DS -
LAT: 54 5C N AREA: 12420 MAX DEPT b3 4.9
LONG: 102 132 W (50 KM) MEAN DZP TH: 15
- - AMETERSY - T
e FREEZESTFAW HISTORY = NUMBER OF =ENTRISS: _ O
3 NAMETF AR E T J DHNSON o CODT 398 ———
STATE/PRGV: SAS
Atz T osdEd NTT T AREA: o T.ela  MAX DIPTEI 3.8
LONG: 102 17 W (SG KMT MEAN DZPTr:
(METERS)
FREEZE/THAW HISTORY WUMBER OF ENTRIZS: 0
39. NAME OF LAKE: TYRELL Ip Cad3:i 033191
T STATE/PROVE—_—SAS ... ] = T
LAT: €4 £3 N AREA: 6e11 MAX DEPTF: 7.0
LONG: 102 & W (SQ KM) MEAN DIPTHI  3s
TRETERSY ™ T T
FREEZEZTHAW HISTORY NUMBER OF ENTR J5S: 0 o

=49 29 NI E—OF THAKE T CONTACT IO CootEt TEY2 3T -
STATE/PROV: SAS
LAY: 6 13 N AREA: 4.18 MAX DERT D 2847 )
LUNG: 103743 w (5a kM) HEAN D=P H &g
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES:  ©
41« NAME OF LAKE: WOLLASTON 1D CoDs: 232351
.STATE/PROV! _ SA . T
LAT: €3 15 N AREA: 2062400 MAX DIPTb! 9740
LONG: 103 20 W (50 KM} MEAN DZP TH: 20.6
- ME T ERG Y —rn -ema r -
FREEZE/THAW HISTORY NUMBER OF SNTRIES: O
—— g NAMEOFCARETAMISK ID-CO0T— 03036t -
STATE/PROV ! SAS
LAT:S g4 331 N AREAZ 321.0C  MAX DEPTF!  40.0
LONGET 102 15w CEG KM MEAN DEPTAS 1342 -
(METERS)
NUMBER OF ENTRIZS: o -

FREEZE/ZTrAW HISTORY



T d43e NAME OF TAKET BIG PETER POND IO CODE: 037371

STATE/PROV:  SAS
LAT: 56 QN AREA: 552400 _  MAX DEPRTE: 2440
LONG: 108 50 W {5 KM) MEAN DZP IH: 13.7

: (METERS )
FREEZE/THAW HISTORY NUMBER OF SNTR IZS: o

ID CaDz: 230381

a4 . NAME OF LAKE: LITTLE PETER POUN
— —-STATE/PROV: BAS e - -
LAT: 35 47 N AREAL 18¢.C¢ MAX DZPT F: F5
LONG: 108 35 w (S0 KM} MEAN DZP TH: Sal
{METERS) — ~—— -
FREEZE/THAW HISTORY MUMBER OF ENTRIZS: O R
Ly NAME— O T AKE T I E—A—LCA CROSSE O ChHE e It s B B A e
STATE/PROV: SAS
LAT: S8 27 N AREA! 446400 MAX DEPTFS 270 )
LONG: 107 50w 1S3 KM)~ MEAN DZP 1d3 8.2
(METERS)
FREEZES/THAwW HISTORY NUMBER OF =ZNTR IES: 0
46. NAME OF LAKE: ERAPD ID COoz: 333412
STATEZRRONM: SAS . J _
LAT: SO 23 N ARE AZ Ce? MAX DZPT L2 D40
LONG: 102 3% w {50 KM) MEAN DIP IH: D
(METERS Yy - -
FREEZE/TEFAW HISTORY NUMBER OF ENTR [ES: 17
FREEZE DATE DEVIATION THAW DATE CEVIATIUN
NOV 7 15§35 o MAY 1 1957 7
FCT = 557 at 300 APR—I 44— 1088 = i
acT 2& 1653 -12 APR 25 1353 1
NOV 11 1899 4 APR 23 1960 -1
TNOVT FTTTLES0T - - “APR 1B 1261 T =-£
NOV 2 1551 -5 APR 22 1362 -z
NOV.. Y3 1832 .Y s _APR 16 1963 -8
NV 19 1623 12 Wk ok RN o g kg
NOV 1I5. 1954 8 APR 30 1355 &
NOY—20—31 %65 13 MAY—7—— 1965~ -——~ —13
NOV 5} 1554 -1 APR 25 1367 2
NOV 3 1627 -0 APR 25 1968 1
NOVTTY T 1s5a™ Y APR 22 1989 -2
OCT 27 1559 -11 MAY 12 1970 te
R NOV._19. 1570 —_—112_ _  _ __ __APR 23 1371 L3
NOV 4 1571 -3 APR 29 1972 €
ocT 23 31672 -15 MAR 23 1973 —-2€
TOrFaL 17 16— : —— -
EARLY OcT 23 MAR 29
LATE Wav 20 _ MAY 12
TTTTTTTTTTTTOUMEANTT TUNOV P T T 8.85 - APR 24 9.71




—&4F-v—NAME -OF - LAKE.—CHURCHILL

10-CODEZ: —-030422-

STATE/PRDV:
N LAT: 55 €1 N AREA: 433.00 MAX DZIPTES 2l.0
LONGI 10U 27 W TSSO KMy MEAN"DZPTH: =y
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IZS! 5
FREEZE DATE DEVIATION "THAW DATE DEVIAT]DN
HEXIEEXEXTEYX MAY L 2 12077
NOv 13 15869 -1 APR 9 1370 -23
NOV 18 1870 4 May 14 1971 12
NOV 11 1571 -3 FEID TS L2
NOv 12 1672 -2 [ETRE TS ELES S L]
FO-T-AL- £ -3 - e
EARLY NOV 11 APR 9
LATE NOV 18 MAY 14
e AN NOY Ly 2 TS MAY —2—— —————— 1650
48, NAME OF LAKE: CREE ID COoz: 03 a 32
— e STATYE/PROV: 5A5 - —_— . — -
LAT: 57 21 N AREAZ 1155.0C MAX DZPTE: 5Gel
LONG: 166 S0 W ' {50 KM) MEAN DZP IH: 14 .9
(M TERS) T B
FREEZEZTHAW HISTORY NUMBER OF ENTRIZS: 4 _
FREZZE DATE DEVIATION THAW DATE DEVIATION
Sk ki E e ok k ok Wk JUN 8 tao7r0 &
NYy25 1570 S MAY -28——97 " —=E
NOV 30 1571 io JUN 3 1g72 1
) NOV &6 1¢32 -14 L MAY 31 1273 -E
TOTAL 3 Tttt/ v B
EARLY NOV & . MAY 28
LATE MOV 30 S - e U B
ME AN NOV 20 10432 N 2 A LE
__49. NAME OF LAKE: LAC LA RONGE_ 10_Canz: 0393442
STATE/PRCGVE SAS T o B -
LAT: 55 8 N AREAT 1178.0C MAX DZIPT k! 380
—_—— LONG: 1CE_20_ W £SO _KM) __ _MEAN. DEZPTH: _12.7 ... R
{MZTERS)

REEZIE/ THAW HISTORY

NOMBER OF ENTH 1353

FREEZE DATE

DEVIATION

T

THAN DATE DEVIATION

RS FRFESEREE - [PU——— ] ¥ )\ a___ 1967 1=
CEC 2 1867 2 MAY 25 1953 2
DEC 5 1253 ] MAY 3 1369 -20
CECTIE 1T858 5 MAY- 271970 - )
NOV 30 1670 o] MA'I’ 22 1571 -1
NOV_ 28 1871 =2 MAY 22 1972 -1
NUV 7 15727 =23 TTTTT T MAY 28 19732 E

TOTAL & 7

_"m_-“______EARLY“AmNOvV.7_ —_ N — MAY 3 . .
LATE DEC 1% JUN 4
ME AN NOvV 3¢ 11.45 MAY 23 9a.15




——50.e—NAME-OF AKX E?-MEADO W I0-CODZ: 030458 — —
. STATE/PROV:  SAS
LAT:? 54 7 N AREAZ 0.0 MAX DEPTFS 0.0
~ TONGT—IT8 26 W SO KMY MEANDIZP HS A o
: ' - {METERS)
FREEZE/THAW HISTORY NUMBER OF EMTR =52 s
FREEZE DATE DEVIATION THAW DATE DEVIATIDN
EREEEEREETEY AFPR—29 50 V3" Ra———
0CT 20 1959 -1 AFR 3 1970 -12
OCT &9 1570 8 APR 13 1971 -2
\ OCT 257 1971 4 ok koK ek
. oCT 8 1672 -13 ook ke 3k e MR ok K
- TOTAL— - & - ——- 3 - ——— -
EARLY OCT =8 APR . 3
LATE OCT 29 APR 29 '
ME-ATT OTT 21 Te 9L APR-LYE— - 10 T
51, NAME OF LAKE: wASCANA 10 C3D= 03346%
—— e - STATE/PRQV:. S5AS—- ———— . B T —
LATS SEQ 26 N AREA: Qe MAX D;PT ki 0.0
LONG: 104 4C W (5Q KM} MEAN JEP TH: Qe
e ————— {ME TERS)} - =~ T
__________ FREEZE/THAW HISTARY __ _ MNUMBER OF ENTRIES: 33
FREE ZE DATE DEVIATION THAW DATE DEVIATICN
EL EFE SR TI R APR 15 1940 1
I NOV 1313520 -3 ST TTCAPR S 19ay - -G
NOV 18 1641 2 0 e e e N e R e e
o NOV_ 6 1G4z -19 APR 3 1943 -11
T TTTTTTTTTTTUNGY B T T 1543 =11 T 7T T N ok HOF R ar ok ko ko
NOV 13 15435 -3 Nt ke gk ow ok kKR
e e e NOV 1S 15856 — =1 o Rk iy ¥k k&
NOV 8 1537 -3 APR 19 1948 £
NGY 10 i15&zg -5 AR R B RN R AKX
Fde s o kR ~APR 19 1930 - L
Rk kok ok AFR 26 1651 is
W s ok ek MW K APR 15 1952 1
ROV 7 16827 T T T T g T ‘APR 26 19532 1z
NOV 135 1553 -1 % him et o Ak ke
- — NOV_28 . .1554 . __ 12 EREEE E L EEE RS
NOV 2 1€:=3 -14 APRPR 19 1356 5
CEC 7T 1553 21 APR 28 1357 1<
e e APR— 6 1958 -5
NOV 17  1€¢%543 1 APR 7 1959 -7
e N4V 13 1539 -3 APR 15 1960 1
- NOV 28 1840 1z APR 15 1561 1
Bk waT K RN KR APR 14 1GH2 C
e LEC .11 . 1Sk2 _25 APR 5 1963 -9
NOV 21 1643 > APR 22 1964 8
NOV 21 1654 > APR 26 1365 12
RIV-I2 1855 = APR™ & - 16865 - -g
N3V 8 1565 -8 APR 20 1967 7 €
NOV 14 1567 -2 APR 3 1568 -11
- DEC 10 ""1358 - - APR 10 1963 -4
NGOV 10 1669 -5 APR 18 1970 4
e NOV B )P0 =10 . APR 1a 1271 (o)
NQyYy 2 16971 -14 APR 14 1972 4]
NOV 12 1972 -0 MAR 1% 1473 - 30
TUT"‘\L 2? ~-v------——26 e A e i e s — PR,
EARLY NOV Z MAR 15
o LATE  DEC 11 ) R APR 29
- T o MEAN NOV 1& 1062 — 77 AFRR 1a 9.6}

ORIGINAL PAGE IS
OF POOR QUALITY




— 52— NAME-GF L-AK-EI—BEAVERLODGE O—CODEL—03 )4 T 2-
* STATE/PROV: SAS
LAT: £9 34 N AREA: AT T7C MAX DZIPTF2 TO0
TONGTY 10 29 W (ST KM¥ MEAN DZPTHT 3245
(METERS)
FREEZEAZTHAW HISTORY NUMBE R Qf INTR IES: e3
) FREEZS DATE DEVIATION THAW DATE DEVIATION
WHEFFTXFR AN ERER MAY 29 1951 k- I
NDV 24 16351 -1 MAY 22 1g852 -1z
DEC__4_ 16252 9 JUN. 3 1953 . e C
NOV 24 1653 -1 MAY 28 1954 -€
DEC 2 1534 7 JUN 1 1955 -2
- NOV -2 1——1-655- -d ——dUN - & - 1955 3
NOV 21 1655 - SJUN 7 1957 .8
NOV 25 13957 ja) MAY 30 1958 -
NOV—Z8 1%a3 3 JUNTVS 1955 —~ ~ ~7 12
NOv 12 1559 -13 JUN 3 13860 c
NQV 23 19502 -2 JUN 6 1951 3
NGV 23 1¢€51 -2 JUN 5 1562 2
NOV 24 1582 -1 JunN & 1263 1
e e - ———NOV--27—1 543 e m e P i i - e JUN 3 1564 1
NDVY 25 1664 o HJUN 6 1965 z
NOV 19 1963 -5 JUN 1 1365 -2
NOV—TI% 1565 w1y JUN13— 1857 T 10
DEC 2 1387 8 JUN B 1368 5
o DEC_ 3. ...1%568 _ _ 8 __duN 86 1968 3
NOV 21 1359 -4 MAY 30 1970 -4
NQOV 27 L E7Q 2 MAY 26 1971 -B
- DEC— 6. 15371 -— — --— 1} . _JUN B 1%72 5
NOV 19 1972 -5 MAY 29 1973 -5
TOTAL 22 23
EARLCY NOV™12Z MAY 28 T T T -
LATE DEC = JUN 15
e o MEAN . NOV 25 B« 09 JUN 3 Sed &
53 NAME 2F LAKE: 8IG6G QUILL 1D CODZ: 0335 38
STATE/PROVE SAS
CATT ST 38 N ART AT T U MAX DEPTFL fajrms; ; A
LONG: 104 12 W {50 KM} MEAN 2ZP 1H: Qa0
AMEYERS) .
FREEZE/THAW HISTORY NUMBE R OF ENTR[ES: 17
FREEZECTRTE DEVIATION THAW " DATE——————DEVIATION
NDV 17 15835 1 MAY & 1357 &
NOV 28 1657 12 MAY 1 1953 =2
NOV 20 133 [ MAY 13 1359 &
NOV 17 1553 ) MAY 3 1360 ¢
- e NOWV YO 1650 L el L MAY s 1951 c
OCT 23 15251 -22 MAY 5 1962 ¢
NOv 20 1c£2 14 APR 29 156X -€
MNIV—Z2 1553 N &) MAY &5 1964 — ———— 1"
NOV 28 1554 2 MAY 8 19365 3
NOV 180 1855 -5 MAY 10 1256 5
NDV S 1565 -11 - MAY 16 1967 h 11
NOV 25 1567 . 9 ARR 29 15358 -6
_ DEC..2 1688 16 . . APR.23 1952 - -12
NOV 10 1659 -5 MAY ja] 1970 ¢
NOV 2& 16730 1) MAY 5 1971 c
ROV 11 tort————————— =% APRTA0 1o P2 e E
ocT 33 1572 -17 MAY 12 1273 Xi
R L JOTAL A7 e VT _
EARLY ocT 235 APR 23
LATE DEC 2 MAY 16
ME.AN NOV—16 10.89 MAY. _S__ __ _ 5465

ORIGINAL PAGE I8
OF POOR QUALITY



— 54+ NAME-OF—L AK E2_¥3RK 1D CODE: 030494 . ———— -
STATE/PRQYV: EAS
LAT: 51 1é N ARS AL Celd MAX DEPTG#: Oe0
CONGT 102 28w (S0 KM)—— MEAN DSPIH S 00 -

(METERS)

FREEZE/THAW H1STORY

NUMBER OF EMTRIZS3

17

FREZZE DATE DEVIATION THAW DATE DEVIATION
NOV 25 1$55 53 MAY IO 198 —————— 7 -
NOV 8 15857 -9 AFR 19 1958 -1&
NOV 25 1658 8 MAY 5 1959 2
NOV 7 1559 -10 AFR 25 1950 -B
NOV 1 1550 =15 AFR 28 19251 -E
e NOV_10—1G8) . - .. . =7 .. __.__.. APR 29 1262 -8
NOV 28 1652 11 AFR 2& 1563 -9
NOV 2& 1563 7 AFR 30 1664 ~3
NOV—20——1G&4 ~ MAY —4—1965 IR |
NOv 13 1563 -q MAY 17 13656 1¢
e e NOV 13 1S65 =2 NMAY 23 1937 2c
DEC 10 1967 23 ’ APR 2S5 194589 -5
NOV 3 1563 - APR 29 1569 -
e e e e L DEC ] 1G58 3. . PR 1P N MAY 1&a 1970 11
NOV 186 1579 -1 APR 30 1571 -2
NGV 3. 1571 - MAY 2 1972 -1
NOV-—4 P2 e I —-MAY-—- 5 1973 - z
TOTAL 17 Y7
L EARLY NGV 1 - o APR 19
LATE CEC 19 h - MAY 23
ME AN NOY 17 1049 MAY 3 Ba.&C
555 MAME - OF AR S TR EIHNE ESR D—Caots IS0 —"— -
STATEZPROV: SAS
LAT! £7 ZC M AREAD! S96G.0C MAX DIZIPTF: 213.0
LONGY 102 20w (SQKMY 7 MEAN DZP IH:  17.0 T -
{METERS)
FREEZE/THAW HISTORY NUMBZ R OF ZNTR IES: ]
56 NAME OF LAKE: CANQOE ID CaDZ: 233555
STATEAZPRON: SAS e— - —— -
LAT: S5 15 N ART A2 Cel MAX DEPT F: De D
LONG? 108 185 w (5 Km} MEAN DZPTH: Qe
M TERSY) -
FREEZE/TFAW HISTGRY NUMBER OF ENTRIZES: 2
FREEZE DATE DEVIATION THAW DATE DEVIAT1ION
NOV 4 151 -4 MAY 2G 1952 16
ot A A b MAY 131883 -
Rk g o ok Rk , MAY 197 1954~ -z
NOV S -1%Ea I MAY 13 1965 ¢
F AR R = MAY 1071055 ~3
OCT 2r 1566 -11 MAY 22 19457 =]
NCV_ 24 1637 156 CMAY __7. 19453 -
NIV 14 1453 5 MAY 1 1363 -1z
QCT =5 1<¢69 -10 MAY 12 1970 -1
T = 3
EARLY DCT 28 MAY 1
LATE NDV 24 MAY 29
ME AN NOV T & .64 "MAY 13 Te72




——B7-v—NAME—OF L AK B¢ PR IMROSE

ID-COIZ s NDIVSBE— — oo

STATE/PROV: SAS

LATS S4 55 N AREA: Qa0 MAX DEPTEF: Q0
CONGY 179 33 W TS0 KM) MEAN DZIP TH: 030
{MZTERS)

FREEZE/THAW HISTORY

1

FREEZE DATE DEVIATION THAW DATE DEVIATION
DEC 3 TS05 3 FEERUE Rk T
NOV 24 1561 -5 ' MAY 26 1962 [
DEC 11 1562 S D o kkkNeok ook R K
K DEC 18 1963 18 MAY 11 1964 -5
NOV 29 1564 -1 MAY 16 1945 -1
- ~NOY 26— 1685 e MAY 1T 1946 -- 2
NOV 20 1565 -310 MAY 28 1967 11
NOV 25 1967 -2 MAY 13 1963 -2
TR R MAY - 9 1969 T - =R
NOV 25 165¢% -A MAY 15 1970 -2
Fk ok de ko kA - MAY © 1371 -5
NOV 28& 1571 -2 EEER S 1 1 L 8
NOV 29 1672 -1 : MAY 25 1973 &
TJOTAL- 3} - 10 .. -
EARLY NCOV 20 MAY 2]
LATE DEC 18 MAY 28
MEAN MOY 30 T+53 MAY17 - s G e BE
58 . NAME OF LAKE: FARNSWORTH ID CODZ 3 240016
STATESRPRON S MAN e m———— e e e e e
LAT? 58 4S5 N ARE AZ G0 MAX DIPTE: Oe 3
LUNG: G4 & W {5Q KM) MEAN DZP THS De
METERS})
FREEZE/THAW HISTARY NUMBER OF EmMTRIES: 16 = )
FREEZE BDATZ= DEVIATION THAW DATE DEVIATION
OoCT 13 1557 -1 JUL 2 13583 S
NOY a3 LA 7 21959 R B
acT g 1539 -12 JUN 16 1960 -t
OCT 20 1660 D JdUN 2Y 1961 -2
acT 20 161 [+] JUN 25 1962 T2
oCcT 23 18562 3 JUN 22 1363 -1
QCT. 27 15463 4 JUN 29 1964 &
SEP 2% 1554 =21 JUN 18 1965 -5
acT 21 16565 11 JUN 22 1365 -1
DTT I 5% pe] FUN 20 1as7 s -2
oCT 1& 1557 -2 JUN 16 1958 -7
0cT 28 1962 8 . JuUnN 30 1953 7
NOWV 1 1555 12 : JUN 15 1970 .
ocT I 1670 =11 JUN 1a 1371 =0
aCT. 29 1971 ] e R R R BT e
0ocT & 1572 -11 . I LI
TOTAL i6 1%
ERARCY SEP— 29 SN A
LATE NOV 5 JUL 3
e ME AN acT 20 10.08 e SJUN 23 5.0%
59 NAME OF LAKE! ATHAPAPUSKOW - D Claz: 233023
STATE/PROV:E MAMN
TAT 55— 3 T ARE-AZ 2EIT 00 MAXDUPT BT 6 I e
LONG: 101 21 W (5QG KM} MEAN D:-P TH S 0.
L R i e {MIZTZRS)
FREEZE/T+AW HISTORY NUMBER OF ENTRIES: 5
FREEZE—DATE DEVTATION— —THAW DATE - -~-——— - DEVIATION

IR

JUN 2 1255

9



DEVIAT ION
s

FREEZE DATE DEVIATION THAW DATE
Nk Aok Rk R .MAY 28 19586
o N o e e e oz e e MAY 19 1957 -5
ok ok e o kok KKK MAY 16 19538 -8
XX A EEX RN MAY2&6 1963~ ———— 2"
TOTAL 0 )
EARLY  *kxsk® MAY 16 - -
LATE .k ko ko JUN 2
ME AN FkEkEK 0a 0 MAY 24 6e16
6J % NAME OF CAKET CAKE CAUPHIN o COIE ISO04R T
STATE/PROV? MAN
LAT: 31 & N AREA: S18e40 MAX DIPTF: _ 48 B
LONG: 100 2w (SQ KM) MEAN DEP IH: Ds 0
{METERS)
FREEZE/ThAW HISTORY MUMBER OF ZNTR I=S5: ‘a8
_ FREEZE DATE DEVIATION THAW DATE DEVIATION
NovT ST Ygé&meT T T T T TagtT T T o %ok ook Ak ok o Aok e
NOV 89 1650 -4 AFPR 30 1951 =
NOV_1 1688 . =Yl2 . APR_28& 1652 1
NOvV 23 1582 10 APR 29 1953 &4
NDOV 22 135£3 G MAY 13 1954 is
NOV 27 Y45 T “TABRR--2B8 - 1955 - - 3
NOV & 1855 -7 C o kMo Rk ok
NOV_ 10 1672 -3 o MAR 23 1973 ) -33
TOTAL & T o )
EARL Y NOV 1 MAR 23
LATE _NOV .27 ——— _MAY. 13
ME AN NOV 13 S. 08 APR 235 18562
51 . NAME OF LAKE! SCHIST 10 CO0=z: 042052
o STATE/PROVT ™ "MAN T Tt T e e e e -
LAT: 54 Al N AREAL 184190 MAX DZIPT F:
— e LOONGE A0 Y W e e U 50 KM) L MEAN DIPTH:
————FREEZE/ T AW I STORY RUMBC R OF “ENTRIES T T s
FREEZE DATE DEVIATION THAW DATE CEVIATION
- e — LNOV LT D 18S6 . JET - N CMAY 14 1957 C
NQVY 9 1¢=27 -2 MAY 10 1353 -
NOV 164 1653 S MAY 22 1659 8
NOV-——2 —1359——— -} - MAY - LT 1950 3
NOV s 15960 -2 . MAY 23 1951 <
NOV 13 1661 2 EEES 3 R T 1
T T T ek ek k ke kkk T T - - T MAY 14 14563 C
erkkkdrkky Xy K MAY 5 1956% -8
e .NOV_. 22 1953 W | . MAY 12 1955 -2 -
sodk kR kW wE T MAY 21 1985 7
R kR bk kR MAY 26 1957 12
=l s o kol e ok o MAY 13 1653 : -1
NOV 12 1563 1 APR 29 1363 -1
NOV 13 1569 2 MAY 17 197D 2
T T TTONOVT1S T LS 70 8- MAY 7 1¢71 -7
NV 7 1671 -d PR RS ST E R T A L]
e et e OCT U320 L AST2 .o=1l2 . - LRI R L R F 3
TOTAL g 13
EARLY QCT 30 APR 20
trAT S NOV—22 — MAY - 26 T e :
ME AN MOV 11 Ce 35 MAY 14 TelF




62— NAME—DF—L-AKE L AKE~WINNIPEG—

LDACDO_.—~O¢0032~

STATE/PRDV!: MAN
LAT: 50 38 N AREAIZNAE3DCOQ MAX DZPTF: 0.0
NG 97 s W UCSTKMY MEAN DZP HT 131
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZSE 27
FREEZE DATEC DEVIATION THAW DATE DEVIATION
FRATERF FX X MAY 1719487 2T
%ok kK koK R MAY 15 1948 0
ek ok ok K ko K MAY 16 _ 1549 . L3
Nk Wk Kk Ak JUN 1 TT1950 17
e % e it ke MAY 14 1951 -1
—_— S e e o ok ek g gk MAY ... 5 ...1952 - =-1C
F A ko Rk MAY T 1933 ~B
*kRkrE sk bk MAY 20 1954 s
FEXELT LN MAY — 3} l9ss 0 e Rl £
e Kok R WA MAY 12 1935 -2
DEC 3 1%55 5 - MAY 13 13837 -2
NOV 29 1657 1 MAY 12 1953 -2
NOV 27 iccad -1 MAY 13 1952 -z
NOV-23—1633 -8 MAY 7 1952 -8
NOV 2% 15372 1 MAY 14 1961 -1
NOV 20 1561 -5 MAY 18 1562 1
—DEC L3 T [+ MAY 15— 1963 i 4
DEC 2 1553 4 MAY 15 1954 e]
.NOov 27 1554 -1 - MAY 17 19635 g
NOV 25 1565 -3 MAY 18 1965 3
NOV 15 14866 -12 MAY 21 1957 €
——— —DEC—4—— A8A7— e e __WMAY 22 1968 7
DEC 1653 11 MAY 12 15955 -2
NOV 19 1553 -3 MAY 22 1970 7
DEC 2 TSTO ¥ MAY 15 —ieTim T o O
NaV 23 1571 -3 MAY 30 1972 15
o . B ... BEC 1 1872 o 3 . MAY 12 1973 -3
TOTAL | 27
EARLY MOV 15 MAY 1
[ M_ATE DEC e e UMY
ME AN NOV 28 6e11 MAY 15 S .56
53¢ NAME OF LAKC:MiEFP:LIf_wIG _Io cops: 040093 L
STATE/PROV? N :
LAT: Ea =3 N AREAZ 2+ BC MAX DZPTF2 Se3
s e lONGD 1010 oW L L S KM) - MEAN JZPTri? 3.1
. {MZTERS)
FREEZEY THAW HRITSTORY NOUMSEROF ~"ENTR 1553 21 T s
FREEZE OATE CEVIATION THAW DATE DEVIATION
L S 2 TR R ST R e . — MAY 27 1943 ia
wokokok ke R Kok MAY 1 1946 -12
NOV 1 133458 -4 MAY 22 1947~ g
TRYR kR kodk M AY T S—1948 - - 2
NV o3 1843 -1 MAY [} 1949 —_C
FE o dkokckkk kkk . MAY 16 1950 2
FoRmRkkhdokgckg T T T T T 7T T T Y T Ay 127 1951 -1
ok gk Rk kR APR 27 1952 -16
- - DCT 361882 . w20.._._____ MAY _& 1333 -7
NOV 2 . 1653 -3 MAY 20 1956 T
KAk gk Rk MAY 4 1955 -
A o ok e ke MAY 24— 1958 — ——— - g
LEEES TR LY T30 MAY 10 1957 -3
L RERRRRERLRER MAY 7 1953 ~€
NUV Y5 1558 13 MAY 24 1959 11
Rk ko khk Kk MAY 14 1960 1
. (XS AF TN TR XS TN MAY. .22 _ 1961 - .9
RN Rl Rk MAY 17 1962 4
EX SRR R 2220 MAY 14 1953 1
NOV 1% 1S53 9 MAY — 5 1964 -




FREEZE DATE DEVIATION THAW DATE DEVIATION .
NOV-—-1.2 1564 2 Faddekkkkkmk
TOTAL 7 20
EARLY ocT 18 APR 27
TATE NIV T MAY 27
MEAN NOVY 5 G.68 MAY 13 Be25

—B4 o NAME - DF L AKES—L-YNN 10 CODZ.:-— 040102
-STATE/APROVE MAMN
LAT? 5& 52 N ARE AZ 2459 MAX DZPTEF: Oe0
CONGIT 101 L) {SO—KH) MEAN"DEPTHI L T
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES 5
FREEZE DATE DEVIATICN THAW DATE DEVIAT ION
¥ ki XK MAY 101983 - S e
oCcT 18 1689 7 -6 MAY 24 1279 £
e N NOvV_ 5 1970 . 1 2 2 MAY 13 1971 -2
QCT 28 1571 MAY 15 1972 -1
acT 13 1572 —11 LR LR S L g 1
——— e TOTAL e A e e e~ 4
“EARLY oCcy 13 MAY 10
LATE NOV 5 MAY 2&
MTEAN oCcT 2% e 90— MAY - Y&~ = ——-—— TS 20
65 . NAME OF LAKE: E{DON 10 CoDz 242112
e STATES/PROVI . MAN . . [ _—
LAT: 56 52 N AREA: ?7.?0 MAX DEPTr: Jel
LONG: 101 4 W {50 KM) MEAN DZP TH: D
(METERG)Y ~—— ——— = ===
— FREEZE/ThAW HISTORY U NUMBER OF ENTRIZS: . °
FRF ZE LA?C DEVIATION THAW DATE DEVIATINN
LR AR E LR 220 11 MAY g 1559 -1C
oCT 19 1962 =t MAY 301 S 70 s - -1y
NOYV = 1370 11 MAY 16 171 -2
oCT_ 28 1671 3 MAY 20 1572 1
acYT 1v 17 T -8 T kv keckkdkkkokk
TOTAL 4 4
EARLY ___0OCT_1%Z e . .MAY S
LATE NO WV ) MAY 3C
ME AN OCcT 25 Te58 MAY 19 Te6C
&6 . NAME OF LARE ! CAKE MANTTOHA I Coays s 030123 e
STATE/PRQV: MAN
LAT.Z 509 N__ __ ARFAI _AT1C.00 . . _MAX DIPTR: ey
LONGE S8 30 W (30 KM) MEAN OZP H: =)
. {METERS) -
FREEZE/THAW HISTORY NUMBER OF SNTRIZS: 3
EFREEZSZ DATE DEVIATION_______ _THAwW DATE DEVIAYION
NOV 20 1¢55 1 MAY 8 1937 -1
NOV EC 1657 0 MAY 7 1258 -2
NOV2T 1958 2 MAY—1 1959 — - — e 2
TOTAL 3 3
EARLY NDV 27 MAY 7
- FATE NOV T30 - TMAY 11
ME AN NOVv 29 1.29 MAY g 1.72

OalGINAL PAGE IS
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— 67 +—-NAME -OF L AK B4~ LI T-TLE~-PLAYGREEN-———I0-CODZ:-—-0401 34

STATE/PROV MAN
LAT: 53 59 N AREA: De0 MAX DEPTLEI 0.8 .
LCUNGY Y7 oL W ST KM MEAN"DOZPTHS Ja U
: (METERS)
FREEZE/THAW HISTORY NUMBER CF ENTRIES: 8
FRES=ZE DATE DEVIATION THAwW DATE DEVIATION
LELD AL S tar Lt MAY 161957 2
NGOV 7 1657 -3 ek sk Rk ok Kk
NCV 14 1558 11 MAY 1& 14959 . 4
ocT 13 1359 -21 3 s ok hakc ol A ok e ok ok ok
NOV 4 1560 1 LT TR IR L L5
NOV-12-—--1670 9 MAY. .8 1971 - -6
o ok A2 odoak FRokok okok MAY 13 1672 -1
DCT 28 1572 -5 PRSI L 0
TOTAL (<] &
EARLY acT 13 MAY B
LATE _ _ NGV_1a . _  MAY 18 .
ME AN NOv 3 10.77 MAY 14 3.77
1= NAME OF LAKE: LAKE WAHTOPANAH ID COoz: 030148
TS TATE/PROVY TMAN - .
LAT: =0 1N AREAL Cel MAX D=EPTF? 0«0
_LONG: 100 15 w A5 KM)  MEAM DZPH: De0 -
[ (METERS)}
e FREEZEALTRAW RHISTORY e NUMBER OF.ENTRIES:. . 1O . -
FREEZE DATE DEVIATION ~ THAwW DATc DEVIATION
A F AR bR Nk HR K - _MAY 3 1951 - C
NOV 13 71681 -5 TAPR 25 0 1952 -4
NOV 18 1522 ] MAY 1 1963 -2
NOV_z2__1S&3. . _ 4 — —___APR 29 1965 =i
NOV 1% 1564 1 MAY 5 1365 2
NOV 13 1965 -3 MAY 3 1964 2]
T Tt T T T e T MOV cTT1NES T i T MAY 1w ivey - ii
0EC 2 1567 14 APR 29 1968 -4
. . NOVvV_15 15583 ~3 _APR 25 1569 -8,
NOV 1 1563 a MAY 8 13970 <
TOTAL g 10
EARL XY NOY a APR.2% . . —_
LATE DEC 2 MaY 14
ME AN NOV 13 629 MAY 3 516
&9+ MNAME UF LAKED CLEARWATER IDTCObs 7T o8B T )
STATEA/PROV?: MAN
LATZ Y-8 2N AREAZ 22000 MAX DEIPTFI__._3240._ R -
LONG: 101 1w (SQ KM) MEAN DIPTH: Tal
{METERS)
FREEZES/THAW HISTORY NUMBER OF ENTRIZS: 17 .
- FREEZE _DATE __ DEVMIATION . ... THAW DATE DEVIATION
DEC 1 18355 6 MAY 31 1957 [
NOV 27 1857 2 MAY 1% 15338 =10
NOV—29 555 -3 we-dlemiroe ek of e e e el o ——— v r————
NOV 13 1639 -12 MAY 20 19452 -5
WOV 23 1§80 g . MAY 25 1951, &
NOV 25 1661 0 MAY 24 1942 3
DEC 5 192 10 MAY 24 1963 -1
_ __DEC_.3_..1963 _ -8 . MAY 1% 1964 -£
NOV 23 1564 -2 MAY 2% 1965 o
NOV 20 163 -5 MAY 28 1866 3
ROV—TI7—16656 8 JUN—&-—1987 - ———-- --10

ORIGINAL PAGE I8
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FREEZE

FREEZE DATE DEVIATION THAW DATE
NOV 16 165a 1 MAY 30 1957
NOV-—17T—1C57 —p MAY-18 - 1958
NOV 19 1558 4 JUN 1 1359
NOV_ & 1659 =11 MAY 24 1350

- NOV 9 16560 7 T T=sy T MAY 27 19861
NOV & 1361 -6 MAY 26 1952

e .. NOV 16 _1S63. 1. "MAY 19 19a&3
NIV 21 1963 & MAY 15 1964
NOV 20 1664 s MAY 2a

1955

DATE DEVIATION THAW DATC DEVIATION
NOV_26 1867 — .4 ———e- MAY 26 1568 1
NOY 29 - 15613 4 MAY 12 19569 -13
NOV 20 1669 -5 JUN S 1970 11
WOV 281970 3 MAY 15 19Tl =&
NV 25 1671 4] MAY 22 1372 -3
i NOV 19 1572 o _mB& L JUN 1 1973 7
TOTAL 17 15
EARL Y NOV 13 MAY 12
LATE —— ..CEC-—5 - JUN -5 ..
MEAN NOV 25 S.66 MAY 25 669
70+ NAME OF LAKE: GRACE 10 COD=Z: 040164
STATE/PFOV: MAN
LAT: 53 5C N AREA: 0.0 MAX DEPT: 0sC
——————— LONG: 101 10 W .. {5Q KM} MEAN DZPTH: .0
’ (METERS )
T FREEZEATHAW TS TORY - NUMBER OF -~ ENTR-ISSI— 24— ——— - -
FREEZE DATE DEVIATION THAW DATE DEVIATIODN
e T LR IT R e MAY S 1949 -7
3ok ok kR ko MAY 20 1950 8
ORI N Rk Rk MAY 2 1351 ~-1¢
stk e e sk i e e —MAY - —1 1952 =11
wadmakokk kkd ak A May 12 1233 c
Wk ko kkow ko ke MAY 21 17354 S
T TTTWRF ke R ERk b kNk T T T T TOAPR 29 1955 -13
BERREE kkd xk k MAY 22 19536 10
_— —-NOV._ 20 1857 LB kkkkdkkkEkkxk
LERE U I MAY 12 1959 ¢
OCcT 11 1959 -4 - MAY 12 13563 o}
NOV— 77—t S50 3 —oMAY - 15 195) 2
NOV 7 1681 3 MAY 14 139862 2
NOV 3 1562 1 MAY O 1363 - -3
T CTTTNOQV 1L Y GE 3T T T T TR T T T T T MAY '8 T 1 368 -4
NOV 13 1563 2 MAY 11 1¢55 -1
- —_NDV._ 6. 1565 . e 20 4 ... MAY 18 196&6% €
ACT 29 15656 -5 MAY 25 1987 13
ocT 27 1557 -3 MAY 10 1968 -2
T NOV T T APR-26° 1969 - -——— -16
NOV 16 1563 15 MAY 23 1970 11
NUY 8 1670 4 MAY 7 19T} -5
oCT 29 1gvi -5 TTTMAY 9 1972 -2
OCT 17 1672 -18 MAY 15 1973 2
- TOTAL... 1%, S R~ . 3
EARLY acT 11 APR 286
LATE NOV 20 MAY 25
MEAN RO v—4% 1061 MAY Y2 - - i 7+67
Tl NAME OF LAKE: SETTING ID CODE J43172
—_— STATEAPROVI L MANL ..
LAT: sS4 5¢ N AREAT 134,80 MAX DEPT ! 2543
LONG: 4 38 W {sSQ KM) MEAN DZRTH: 5.8
(METERSY — it e -
__FREEZE/THAW HISTORY __ MNUMBER OF ENTRIZS: 15 -

DEVIATION

PO A




FREEZE DATE DEVIATION THAW DATE DEVIATIDN
NOV -14---15865 - ke MAY 30 1966 EE 6
NOV 13 1566 -2 MAY 29 193967 5
NOQV 19 1967 4+ MAY 28 19468 &
NOvV- F 15568 . =5 MAY 91969 w157
NOV 16 156% 1 MAY 29 1970 5
NOY_22 1870 . 7 whockkkkxkkkRx
TOTAL 15 14
EARLY NOV & MAY 9
LATE ———MNOV -2 2 UN -1 — -
ME AN NOV 15 5. 05 MAY 24 . 6e25
. T2e _NAME DF _LAKE: WINNIPEGOSIS ID CODZ s 242183 . o
STATE/PRCOV? MAN
LAT: 51 39 N AREAI 586&0.00C MAX DEPRT 3 0.0
—_——LONG I — 5955 -W £S0—KM)—MEAN-DZRPIA: Oel-—— e - —
(MZTERS)
T  FREEZEVTHAW HISTURY HUMBER—OF SNTRIESS 11 -

FREEZE BDATHE DEVIATION THAW DATE DEVIATION
Edkkkiekkh ok MAY. 2. 1346 . -l
NOV 16 1645 4 MAY 16 1947 2
NOV 9 1947 -3 MAY 19 1943 €
NOvV—TIZ 159 U MAY — % 1945 ~mm w7
NOV 18 1549 & MAY 5 19539 -8
- — NOV 10 1550 -2 MAY 12 1951 N -1

DCT 23 1e51 -14 MAY 5 13952 -&
NOV 12 1622 0 MAY 15 1953 2
NOV-—-24 1553 12 MAY.-.20.. 1934 .- .7
NOV 14 1634 2 MAY 15 1955 2
NIV 5 16E5 -7 MAY 22 18358 o

TUTALC 10 11— -

EARLY ocT 29 MAY 5

LATE NOV 24 e o  MAyY 22

MEAN NOV 12 677 MAY 13 S22

73 NAME OF LAKE: BRERETON ID COD=ES 250153
STATLArRUVs e [P,
LAT: 43 S4 N AREAL Se2¢ MAX DEPTFI Gal
LONG: G4 35 W (5Q KM) MEAMN DIPTH: _  &e56 .
: - (METZRS)
e . FREEZE/TERAW HISTORY . NUMBER.GF ENTRIES: . __1.
FREEZE DATE CEVIATION THAW DATE DEVIATION
. eREREr REkRE® ... AFR 15 19338 0
TOTAL o] 1
EARL Y FEER S AFR 1%
e e AT kK e e APR 15
ME AN Aok R Ce 0 AFR 15 0.0
__ T& e NAME OF LAKE: CADDY _ i _ID CO2Z: ‘__’340203 L -
SETATE/PROV: MAN CT
LAT: ng ag N AREAL 3.C5 MAX DEPTE: S5e89
e L ONG:- DL A3 W o e e A SO KM) . MEAN DEIP T : e
{METERS)
FREEZEZ THAWHISTORY NUMBER—OF—ENTR 1T 1 - SRS
FREEZE DATE DEVIATION TAAW DATE DEVIATION
e s e R R R KRR L APR 15 1383 [+]
TOTAL C 1
EARLY *okod kR g AFR 15
ATE LIE Rt APR- 15— . T
ME AN LR TS 2 0.0 AfR 15 0.0
5
o7 vﬂNAl,PAGE
~T _..\(\O'Q (‘UMJ'L.L«.—N

e



——e T G e—MAME-DOF. L AKE: FALGON HD—CODES 040213
STATE/PROV: MAN .
LAT? 849 a2 N AREA: 17«80 MAX DEPTk? 23.8
CONG? 9o IS5W ST KM) MEANJDZPTH: Va0
(METERS)
FREEZE/THAW HISTORY NUMBER OF SNTRIZS: <]
FREEZE DATE DEVIATION THAW DATE DEV!ATIDN
i ilaiiceliod b . MAY 27198227 -
DEC 1 1552 -3 A 3k ok o e 20k ko
DEC 7 15853 3 Wk W E ko ok e
DEC 17 1%54 13 APR 13 1955 =17
NOV 24 1655 -10 MAY 11 1956 11
_ DEC 41856 a —MAY..__5 1357 . ... . - 5
NGOV 20 1557 -2 APR 17 1958 -13
Ak ak ook ek kR APR 17 1959 -13
TOTAL =] 5 S
EARLY NOV 24 APR 13
LATE DEC 17 5 _MAY 27
ME AN CEC & 711 APR 30 T 15.82
76 » NAME OF LAKE: WEST FAWK 186 CIDE: 043223
— S TATE/APROV: MAN e = e
LAT 49 &6 N AREA: 040 MAX DEPTH: 111.0
LONG: 85 11 w {50 KM) MEAN JIPTH: DeD
o TTTTUME TERST) -
——— FREEZE/ZTHAW_HISTORAY . NUMBER _OF. ENTRIES:.. _.5
FREZZE DATE DEVIATION THAW DATE DEVIATION
DEC 2& 1554 5 APR 13 19253 -14
- B S 23 FEE-L LT T T T OMAY 11 18356 14
Wk bk AR K RN MAY 7 1957 1¢
DEC_30. . 1857 .9 . ._ __APR 7 1558 ~1C
DEC fal 1882 -12 Soddrd ek
TOTAL 3 4
EARLCY oEC & APR—3 S
ILATE DEC 30 MAY 11
. ME AN DEC 21 e 57 o APR 27 12417
77 NAME OF LAKE: BARRINGTON ID COoODz: o34 2233
STATE/PROVS MAN
AT Pt & | AR EA T EES5 00— MAX-DEPT ¢ 3 lrgbr— - = -
LONG: 100 1E W {50 KM™M) MEAN DIPTH: Se2
= o _AMETERS)
FREEZE/THAW HISTORY NUMBER GF ENTRIZS: 1

=N ¥
Ll 0 it S o

DATE—————DEVIATION—————THAW DATE-—-
LR LTI TR,

NOV 22 - 1658 o}
TOTAL 1 0
EARLY NDWV 227 - - [ FEFTT
LATE NQV 22 *okErwk
MEAN NOY_c2 0:0 LT

DEVIATICN




040243:

—FB+—NAME-OF L AKE:I CEDAR I.D-CODZ: -
STATE/ZPROV: MAN
LAT: £3 16 N AREAZ 1340.00 MAX DEPTF: Qe
LUNGT "TOU S W TS K™Y MEAN JZPTHT el
{METERS}
FREEZE/THAW HISTORY NUMBER OF ENTRIES: 1
FRESZE DATE DEVIATION THAwW DATE DEVIATION
NV Zd 15539 [ MAY Z2¢ I9HY C -
TOTAL 1 ’
EARLY NOY 28 _ MAY 2& _
LATE NOV 28 MAY 24
MEAN NOV 28 00 MAY 24 0.0
7 NAMEOF TAKET CROSS o—CooE: 040253 ——
STATEAPROV!? MAN
e LATI B4 &4 N AREAI 707400 MAX DIPTF: 940
LONG: 97 30 w { 50 KM) MEAN DIPTH: Q40
(METERS)
FREEZE/ZTHAW HISTORY ' MUMBER OF ENTR IZS: 1

FREEZE DATE

DEVIATION  THAW DATE
o

DEVIATION
¢

NOV 15 1§58 MAY 19 1239
TOTAL 1 1
EARLY -~ NOV 15— . . . .__ —_— MAY 19
LATE NOY 15 MAY 192
ME AN NOV 15 Qa0 MAY 10 [ &)
TTEG. T NAME OF LAKET GDOSE T T 1o CO0Er Q40263
STATE/PRDYV: MAN
_ e LAT S B P3N _ARFA:! 137.00 MA X DEPTE? 0.0
LONG: 101 25 w {5Q KM} MEAN DJZP TH: [s )
(METERS)
FREEZE/THAW HISTORY MNUMBER OF SHNTRIZS: 2

FREEZZ _DATEL

——THAW DATE

e DENTATION. _____.
]

DEVIATION

DEC 21 1557 Aok Aok ok K ok Kok
LTS X FTE 37 MAY 23 1955 ¢
TOTAL T T . -
EARLY DEC 21 MAY 23
LATE DEC 21 e _MAY 23
MEZ AN DEC 21 0.0 MAY 23 — T TU7T D0
81+ HNAME OF LAKE: GRANVILLE 10 COoz: 240273
> PRI/ HFHEUV . MATY B
LAT: E&6 18 N AREA: A46S.CC MAX DZPTF: Qa0
LONG: 100 20 w (5SQ KM) MEAMN DZPTH: Js 0
- TTTTTTTTTHMETERS)Y T T O T
FREEZEA/ATHAW. _HISTORY NUMBER. OF _ENTRIZS: 1__ . ____ —
FREEZE DATE CEVIATION THAW DATE DEVIATION
NOV 22 1658 0 ko d Ak ke k
TOTAL i 2
EARLY NOY 22 LRSS
LATE NQV_ 22 — L2 1 3 I
MEAN NOV 22 0. C EEEFEN 0.0




—B2-+—MNAME_OF - L.AKE:—ROCKY. ID-CODEI 040303 - e s -
STATE/PROV: MAN

LAT: 54 9N AREA: 0.0 MAX DIPTF: Teb
CONGT IO 30 W S KMT MEANTDIPTH S5 B T
{MZTERS)
FREEZE/THAK HISTORY NUMBER OF ENTRIZS: 1
FREEZE DATE DEVIATION THAW DATE DEVIATION
NOV 7 1ISE7 4] MAY 121 9sgE—— "0 T
TOTAL 1 1
EARLY NOV 7 3 N ~ MAY 12 }
LATE NOV ~ 7 MAY 12
ME AN NOV 7 Qa0 MAY 12 [s I Y +]
Sy NAME T OQF AR ET T SOUTH - IND AN — -~ —— D -CIIZ - 03DH3L1I - -
STATE/PROV: MAN .
o LAT: §7 20 N AREA} 2750+ 00 MAX DIPTE: 2de8
LONG: S8 20 w . (SG KM) MEAN DZP Trid Qad
(MZTERS}
FREEZE/THAW HAISTORY NUMBER OF ENTR IZS? 2
____FREEZE DATE __ _DEVIATION THAW DATE CEV IAT 10N
NOV G 15587 -9 77777 ) JUN 11 1958 [
NOV 26 1853 8 A ook A gk o ol e ok e e ok
e i e STOTAL . 2 - R e e . . 1
EARLY NOV ] JUN 11
LATE NOV 26 Jun 11
MEATN NGV1IS =T R=F § JUN- I S R + I+
84, NAME OF LAKE: EPLIT ID CJozs Ja0323
e BT ATE/PROVE . MAN .. . S
LATS SE 33N 2E£1.00 MaX DIEPT T 200
LONG: Ss 17 W (SQ. KM) MEAN DEP TH: Tl
~—{METERS) - -
FREEZEZTHAW HISYORY _NUMBER OF ENTRIZS: 5
FREZZE DATE DEVIATION THAW DATE DEV IATICN
A A e ok Wk MAY 21 1948 2
F ek g A MAY "21° 1949 -4
LR L LR L MAY 30 1950 11
o e e o Aok ke MAY 17 1951 -2
- FRAF S F Ak T K TTTTTMAY 6 1952 N -12
TOTAL ¢ E]
EARLY FokwH __..__ MAY & _
LATE ok MAY 30
ME AN Wk Ce 0 MAY 19 TaT7
T8 . NAMETOF CAKET WALKER IDCO0Z: 240233
STATE/PROV: MAN
LATI 56 L3 N AREAZ 161,00 _MAX _DEPTH:D . Q.0 .. -
LONGI a7 C W (50 KM) MEAN DZP THS D0
. ’ (MZTZRS)
FREEZE/Z/THFAW HISTORY NUMBER OF ENTR IESI 1
FREEZE DATE . . _DEVIATION . . TAAw DATE DEVIAT ICN
NOY 9 16558 o MAY 20 1959 ¢
TOTAL 1 i
EARL Y —NOV—C MAY—20 - Tmmm s
LATE NOV @ MAY 20
ME AN _oNOVY 9 BeQ . MAY 20 0.0




—86—NAME--OF -LAKEI--WATERHEN ID--CODS 204833483 e e e
STAT=/PROV? MAN

LAT: 2 TN AREA: 233,00 MAX DEPT¢: 0.0
LONGS 9935 W ST KMy MEAN D=ZPIHT Dl
" {METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 1
FREEZE DATE DEVIATION THAW DATE DEV IAT ION
NUV i) ) K [#) AFR <1 1929 & T
TOTAL 1 i
L EARLY NOV__ 9O APR 21 _ . .
' LATE NOV 9 APR 21 i
ME AN NOV  © 0.0 APR 21 0.0
T BTy NAME OF LAKEI WHEATCROFT —— 10— COOT: e
STATE/PROV: M AN
LAT: E6_ 49 M AREAS 171400 MAX DEPTF: 043 _ L
LONG: 101 1 W . (5G4 KM) MEAN DZP IHE NeC
(M;T RS)
FREEZE/THAW HISTORY NUMBER OF SNTRISS: 1
FREEZE DATE DEVIATION THAW DATE _~~ _ DEVIATION
NOV 20 1653 [s] ) Wbk R kR R KR
TOTAL 1 0
e e e EARL Y . ——— NOM...20 PR S ¥ S S R, R
LATE NGV 20 LT L %
ME AN NOV 29D 0.0 # g ook 0s 0
B TNAME TOF UAKET WHITE IDCobT: 980373
STATE/PROV: MAN
e e AT 3 o B0 2N - _AREAI — . £4S6...___MAX DEPTFI ... 3.7 .. e
LONG: 95 33 w {50 KM} MEAN DZP H: 2.5
{ METERS)
FREEZE/Z/THAW HISTORY NUMBER OF ZNTR IES! 2
FREEZE DATE—___  DENMIATION_ . THAW_DATE_ . . -.DEVIATION
NOV 20 1¢58 12 MAY 2 1939 ¢
NOV & 1559 ~-13 A2k ok o K K KK
TUT AL =4 1 s
EARLY NOV 5 May 2
LATE NOV 33 N ______MaAay 2 . o
MEAN NOV 18 1Z.81 MAY 2 0.0
9. NAME OF LAKE: ZZD | ID COOZ: 240383
e STATE/PROV: —MAN" . S
LAT: 56 55 N = AKEA: 21460 MAX DEPTE; 21.3
LONG?! 101 2& W (sa _KM) MEAN DIP TH: 0.0
(METERS) - T
——— - FREEZEZTHAW HISTORY .. .. .NUMBER. OF ENTRIZS: 1 . _.
FRESZZE DATE DEVIATION THAW DATE DEVIATION
et e .. NOW 15 1¢58 0 LR Ekok koo R
T ToTAL 1 T “ o
EARLY NOY 15 * bk
e LATE L UNDV-LY S Ll el L kkokdeg
ME AN NOV 15 ’ Oa0 ¥ whlirk De0

C2ITNAT PAGE 15
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—90+—NAME OF . LAKEL RICE

10-CO0Z 3 - 043394 ——

FREZZE D

STATE/PROV: MAN
- LAT? &1 2 N AREA: .0 MAX OZPT F: Da.0
CONGY YSTHEY W (SU™KM) ——MEAN DZP TH: Us 0
{METERS)
FREEZE/TRAW HISTORY NUMBER UF ENTR 1252 5
FREEZE CATE DEVIATION THAW DATE DEVIATION
- NOV— 9 158 =2 APR—22 1369 -6
MOV 15 19&9 4 MAY 7 1870 o
NIV 13 1570 2 APR 28 1971 ) 0o
NOV 7 1671 -4 MAY 27 1372 4
NOV 11 1572 o) APR 19 1973 -9
TOTAL S 5 - —
EARLY NOV 7 AFR 19
LATE MOV 15 MAY 7
— AN NOV—T1 283 APR-23 e
91« NAME OF LAKE: REINDETZR/BRAOCHET Il C2O=: 240402
—m—___mASTATE/PROVv -MaM__ . e e = -
LAT: 3T €3 N AREAD SES59.00 MAX DERPTLE: 213.0
LONG: 13531 41 W {50 KM) MEAN DIPTA:I 17.2
TMETERS) T -
FREEZE/THAW HISTCRY NUMBER OF ENTRIES: 27

ATE DEVIATION THAW DAT': DEVIATION
OCT 19 1545 -11 JUN 13 1347 g
NOV <@ To&ET 10 MAY—3+—1o94—— - — -5
NOV 11 1543 12 JUN 3 1942 -2
QCcT 25 1949 -5 JUN 6 1952 1
T30 e300 7 ) JUN "B 1951 o]
acT 21 1581 -9 . MAY 19 13252 -17
- SNON__ 2 1g52 3 UM =) 1953 =
NV 1 1653 4 Jiy & 1034 :
NGV 1 1554 2 MAY 31 1953 -5
FCTF—=27F 15655 -3 FUN—F—1T S8 &
oCT 2% 1555 -1 JUN 15 1257 1¢C
NOV 5 1557 3 MAY 30 1956 -6
ETEFFE EEEE L TTIUN 13 77195839 a
QCT 17 165¢ -13 JUN 9 1858 &
QACT..23__ 16530 =T . . —dJUN.. 5 1961 o]
OcT 25 1641 -3 JUN S 1552 &
NOV 1 1562 2 JURN e 1963 2
NOV—YT 1I5¢3 G JUN-—-3—19 64~ - - - -2 -
NOV @  1%éa 10 JUN & 13&3 1
acT 31t 1865 1 JUN =3 1556 o
QCT 267 1666~ 7 77T TS T OTTTTTTTTUOUN LB 1967 13
NOV 2 1567 3 JUN & 1948 -1
- NOV__&_ _1%sk8._ . S5 ... __ ...._MAY 256 1969 -10
0CT 23 15k9 -7 JUN 15 1970 10
NOV 10 1570 11 MAY 28 197% -8
OCT—31—13%71 P MAY 28 —Y9T72 - — ik ] -
acT 16 1572 -14 MAY 27 1273 -9
TOTAL 26 27
BARLY T 0CT1E5 T T T T TUUMAY L e
LATE NOV 15 JUN 18
MEAN acy_36 o T.81 e _JUN .. .3 - Bab2




“——93v=—NAHE—O£—EAKET—JSLAND ID-CO0DE: 043414
STATE/PROV: MAN

- LAT: 53 €2 N ARE A 0.0 MAX DZIPTF: D0
- CONGT 9% 40U W ST KM™) MEAN JEFP M7 0<0
: ’ (METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES: 3
FREEZE DATE DEVIATION TAAwW DATE DEVIATION
XX EFFEEXRTECR MAY 17 1971 =57
NOV 27 1671 5 MAY 25 1672 2
NOV 15 1672 -6 MAY 28 1973  __ __ . _ 5
TOTAL 2 ; 3
EARLY NOV 1% MAY 17
LATE— NIV 27 MAY 28 —--. —— —_ -
ME AN NOvV 21 6.00 MAY .23 : 4-6“
93 . NAME OF LAKE: RANDODLPH - ID CODZ% 29523028 L e
STATE/PROV! ONT
LAT: S0 17 N AREAL Ce® MAX DIPTF: Ja0
WONG= 858 54 W {-SQ-KM) . MEAN DIPTHI.. —Dal . —
. (METERS
T FREEEFTHAR HISTORY ———NUMBER-OF T NTRIES: 5 e o
FREEZSZ DATE DEVIATION THAW DATE DEVIATION
e MR H KR RKK — _. —_——— MAY & 1959 . -10
NOV 21 1569 -1 MAY 17 1970 3
NQv 23 16710 1 MAY 20 1271 6
NCOv—22 1S7T ) MAY-}T-1972 T -3
NOV 20 1572 -2 MAY 13 1973 -1
TOTAL 4 . i I
EARLY NGV 20 MAY 4
LATE NGV 23 MAY 2¢C
—— e MEAN. NOV.L22 . e 1a22- .. . _MAY 14. 5457
=L NAME OF LAKE:! NYM™ IO Cooz: 350034
W STATE/PROV: _ONT o -
LAT: AR a5 N AREAZ Ca0 MAX DIPT 0«0
LONG: 91 37 w {50 KM) MEAN DZP TH I Q.0
[P ——— e e - A METERS)
FREEZE/ThAW HISTORY NUMBER OF ZNTR IZS: 7
- FREEZE DATZ T~ 77 7 DEVIATION — ~~ THAW DATE CEVIATION
NOvV 24 1564 -1 MAY 15 1267 &
— DEC 1 1%67 ... 6 .. MAY 6 1968 -1
' DEC 7 1668 12 MAY 2 1959 -5
NQV 2C 1559 -5 MAY 8§ 1970 1
RCV—=27 1'ST0 2 MAY— ~5——157L -~ —— el
NOv 22 1871 -3 MAY 11 1372 ° &
NOV 16 1672 -2 AFR 29 1373 -8
- TCTAL 7 ; T T T
EARLY Nav 16 APR 29
LATE. _ DEC 7 ——— _MAY 15
ME AN NOVY 25 6«55 MAY 7 5.0C

ORIGINAL PAGE IS
OF POOR QUALITY



» —O5-+—NAME OF _LAKEI-PLATEAUG —

1D CODE:_ 053088 .

STATE/PROV: aNT

LAT: 43 45 N AREA: De0 MAX DEPT+: DeD

ONG: Sr3IT W 5 KM) MEANDEPTHT 040 o
{ METERS)

FREEZE/ZTFAW HISTORY NUOMHER OF ENTHRIZ5: 7 oo

FREEZE DATE DEVIATION TAAW DATE DEV IAT ION
NOV =& 15956 =] MAY— 55— 1 GHT— e e
NOV 15 1857 -8 MAY 5 19568 &
NOV 29 1663 10 .. AFR 2t 1969 =3
NOV 20 1569 1 MAY 5 1370 &
NOY 10 1570 -9 APR 29 1Tt -2
——— - —MNOV .21. .1370 .. .. @ e MAY B8 1372 7
NOV 13 1672 -5 APR 19 1973 -12
TOTAL 7 7
EARLY NOV T -——APR19
LATE NOV 23 MAY 8
_——— ... MEAN  NOV 19 L. Bel3d _MAY 1 5402
QE o NAME aF LAKF. STEEP ROCK 10 C3D=: 130054
STATE/PRGVE ONT ’
— L ATI THEETNTT T TAREAT T O T MAX DEPT ~ Qa0 -
LOMNG: 91 37 w {sSQ KM) MEAN DZP TH: Q.0
O { METERS)
FREEZE/ThRAW HISTORY NUMBER OF ENTRIZS: 7
Rt FREEZE-DATE- — —— -DEVIATION -+ —- - THAAW DATE DEVIAT ION
NOV 12 1¢65 -7 MAY B 1357 &
NOV 14 15567 -5 APR 29 12468 =-=1
-7 - o TNOV 29 1563 10 AFR 94 1552 -6
NOV 20 1582 H AT 4 1778 3
et i e e NQOVL. 24 1670 5. . - APR 29 13271 -1
NOV 21 1671 2 MAY 7 1372 7
NOV 13 1672 -5 APR 19 1973 -11
TOTAL =7 L 20—
EARL Y NOV 12 APR 16
LATE NOV 22 MAY B
MEEN "7TNOV 19T T T T T s, ES T T KRR 30 6 ¢ 3A
Q7 . NAME OF LAKE: LAKE KENOGAMISIS ID Cahz: 050064
—  STATESPROV: —CT i
LAT: 4G9 ot N ARZ AL Ce 0 MAX DZPTF: 0.0
LONGY B 37 W {5Q KM) MEAN DZP TH: a0
' T TTTAMETERS ) B
— FREEZE/ATEAW HISTORY. NUMBER_OF SENTR.IES: . _ 6 ..

DATE

FREE ZE DEVIATION THAW DATE DEV IAT ION
NOV 3 1687 -7 o MAY 12 1968 2
NOV 1771658 -2 TTTTUTMAY 7 1963 -3
NOV 206 1669 5 MAY 12 1970 2
- NOV_ 23,1570 B . _.MAY. B 1971 -z
NOV 8 1971 -7 MAY 13 1972 Z
NOV 15 1572 o MAY 9 1973 -1
FOTAL L) = e
EARLY NOV 3 MAY 7
LATE NOV 23 . MAY 14
MEEN NOVT LS ‘5.64 TMAY 10 - 2.52




08 —NAME—DF--AKEI— KENGGAMISIS/BART———

1D0-CODE:—I500 76—

STATE/ZPROV: ONT
. LAT: 49 &1 N AREA: 0.0 MAX DIPTEF: Oe ~
CONGY 86 o7 W (ST KMY  MEAN DZPTHTIT %0
{METEZR3)
FREEZE/ZTHAW HISTORY NUMBER OF ENTR IZSS: 3
FREEZE DATE DEVIATION THA® DATE DEVIATIONMN
NOV 13 1557 0 MAY 111968 2
NOV & 1668 -a MAY S5 1969 -d
NOV 18 1959 S MAY 111970 — 2
TOTAL 3 3
EARLY NOV =} . MAY S
{-ATE NOV---13 - —— MAY 11 —.- -
ME AN NOV 13 3.70C MAY © 283
—_P89. NAME OF L AKE: LAKE OF THE wOOD ___ _ID CODZi 9353104,
STATE/PROV: omMT '
LATS 45 48 N AREA: s3] MAX DEPT: 0.0
e L ONG I — -S4 2 W {-SO—HM) - MEAN DIPTH! 00 .- ——.
{METERS)

- FREEZEV THAW HISTORY NOMBEROF ENTRIEST 1-a - -
FREEZE DATE DEVIATION THAW DATE DEVIATION
kkkmkk RERKEK__ . -~ _MAY 16 - 1355 . - &
NOV 24 1$56 -4 Fobk ok e ko ek
DEC 11 1657 13 ke xRk E KR

¥ %Fyokkdokokkk MAY B 1959 T = Pr
NOV 17 1959 -11 MAY 15 1960 S
DEC & 1660 8 MAY 15 1961 _ s
AEFAEE KRR FRK MAY 14 1562 i
DEC & 1562 8 MAY 7 19563 -3
DEC 7 1%5e3 9 . MAY B _1954. _ -2
MOw 28 fcgn -3 maAy 7 1755 =2
NOV 26 1865 -2 MAY 11 1965 1
NOV21 1S65 =7 MAY L2 1957 2
NOV 28 16567 o] MAY & 1268 -6
NOV 29 1553 }} MAY 12 1969 o 2
NOV 20 1565 ~5 MAY 11 1970 i
DEC & 15370 [ APR 29 1e71 -11

e NOM 2O ST i MAY LQ L 132 L [ I
NOV 22 1572 -3 ko s ek %
TOTAL 1z : i3
ERRLY NOV™17T AFPR 29 -
LATE CEC 11 MAY 16
ME AN NOV 28 6.90 MAY 10 . 4ad3
100 . MAME OF LAKE: ATTAWAPISKAT ID C35z: 05011%
STATE/PRODOV ! ONT .
AT T2 KHEA™ | MAXDIPTFI joi-ue) - - -
LONG: 87 E2 W (SQ KM} MEAN D=ZP Tiis 0.0
{METERS)
FREEZE/ZTHAW HISTORY NUMBER 0OF ZNTR ISES: 23
FREEZEEATE DEVIATION " THAW DATE——-——DEVIATION
NOV 17 1548 7 MAY 11 1349 -1z
NOV 1 1549 -9 C_WHUN 2 1330 3 C

- NGV 7 1552 -3 MAY 25 1353 2
NOV 7 1cs3 -3 ek hkkwkkF K%

e EEL I PR LER N S . . MAY 7 . 1953 -1&
NOV 14 18353 4 JusN 7 1936 15
NOV 16 16548 5 MAY 23 1957 0
NOV 10 1GST o] MAY 27 —tosg— ———— %




FREEZE DATE DEVIATION THAW DATE DEVIATION
NOV-22 1858 1-2 MAY. 26 - 1959. _._.. .. - 3
NOV 3 1659 -7 MAY 22 1960 -1
NOV 11 1950 1 MAY 27T 1961 3
NOv 7 1561 =3 MAY 24 1962 1
" NOV B  15&2 -2 MAY 23 1963 4]
NOV 26 1963 16 MAY 14 1964 -9
NOv 19 1964 9 MAY 20 1965 -3
NOV T 1565 -3 MAY 27T 13266 4
NOV...2 1655 =8 JUN -4 1967 ____ _ .. 12
NOV 7 1967 -3 MAY 19 1968 -
NOV 12 158 2 MAY 17 1969 -6
oCT 2% IS5 =17 MAY Z25—1970 2"
NOV 22 1670 12 MAY 19 1971 -4
. NOV_ 8 1671 =2 MAY 22 1972 =1
OCT 28 1672 -13 W %k e ok e ol ak sk
TOTAL 22 21 N
EARL-Y QCT.-.24 — MAY T o .
LATE NOV 28 JUN . 7
MEAN NOV 190 8. 08 MAY 23 722
I0f . NAME OF LAKE: PICKLE D €ObTT 50138 — - i
STATE/PROV: ONT
LAT: S1 27 N AREA: Qe MAX_DEPTF: . __ Cald... ... ...
LONG: G0 12 w {(S5Q KM) MEAN DIP TiH$ Cal
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR1ZS: 3
_ FREZZE DATE DEVIATION. _ THAW DATE . ... DEVIATICN
ok ok ok doRok koK . MAY 17 19&3 1
NQV 23 1573 & MAY 148 1371 -2
) NOV—I1T 572 adl s e et ol g e e e e e -
TATAL 2
EARLY NOV 11 MAY 14
LATE TNOVT 23 MAY 717 T T
ME AN NOV 17 6. 00 MAY 156 l«58
TIUE ST T NAME OfCAK s RER H—Cops: 052y
STATE/PROV? ONT
LAT: S1 € N AREA:, 0.0 MAX DZIPT I DD
LONGT 93 4% W {SG KM) MEAN TP 1H: Qe
(METERS)
FREEZE/THAW HISTORY NUMBER DOF ENTRIZS: 13
FREEZE DATE DEVIATION THAW DATE DEVIATION
NOV 167 1§55 - MAY 5 "1957 -
NOV 27 1¢57 5 MAY & 1958 -5
_NOV_26 _ 1558 'y _MAY 12 1959 3
NOV 27 is5% 5 W%k e Rk Wk
¥k Kok kX MAY 10 t%83 1
DEe S 563 13 TUMAYTT S 1968 - ————— - w3 -
NOV 39 1664 a MAY 17 1365 ° &
NOV G 1355 =13 MAY 23 1967 14
NDV"]S“‘IQ&?’”‘_'—**"'—T"MAW'"‘__'””'MAY 5 1268 -t
e ek e ook Bk g ok oK e APR 30 1963 -9
NDMﬁED__1969___M*v__h_rzﬁ“__“mwﬁﬁm__MAY,15. 1970 [
NOV 23 1679 1 MAY & 1971 -3
NOV 23 1671 1 MAY 9 1372 0
NEV—L3Z 1972 -G} MAY—8-—1973—— — g
TATAL 12 13
EARLY NOV 9 APR 30
LATET —~ DEC &~ T T T T MAY, 23
Te30 MAY Q 5.97

ME AN NOV 22




103 +——NAME - OF- L AK-E$—PEL-TCAN-

!DWCDD
STATE/PROVI ONT

030164 -

* LAT: s0 TN AREA: Qa0 MAX DETPT#F: D0
T LONGT 91 S W {5 KM —MEAN DZIFTHT 0% 0
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 27
N FREEZE DATE DEVIATION THAW DATE DEVIATION
AR EEX XA EEE MAY 22 1328 12—
NOV 22 1529 -1 MAY 6 1930 -2,
NGV 26 1530 3 MAY 3 1931 - -7
DEC & 1531 12 MAY 9 1932 -1
NOV 15 1632 -8 MAY 7 1933 -3
NOV—1-3 1533 ~10 MAY_13. 1934 - 3
DEC 2 1634 9 MAY & 1235 - -2
NOV 15 1835 -5 MAY 12 1936 2
NOV TS 535 =3 MAY T 1237 —— ——— =3
A ok R Ak - MAY 19 1247 S
DEC 2 15556 9 MAY B 1957 -2
NGV 28 1657 1 APR 28 71958 -1z
PR ES DER LT MAY 11 19592 1
*Wuau_ao__4soq-‘ 7 e MAY 15— 196D S
NCOV 18569 T MAY 14 1361 &
NOV 27 1651 & MAY 12 19562 2
DEC 4 1952 ™ MAY—3 1263 e =P
DEC 2 15£3 g MAY 5 1964 -
NCV 26 1964 3 MAY & 1355 -1
NOV 22 1565 -1 MAY 21 1966 11
NOV 12 1665 =11 MAY 17 1357 7
NOV—_28 19587 S . —MAY 8 19568 -2
NOV 29 1563 & MAY 2 1353 -8
NOV 7 1669 -156 MAY Too1970 -3
NOvV—I7 1572 =5 MAY—9— 16Tt~ T el
NOV 16 1971 -7 MAY 11 1972 b
NOV 7 1672 =16 RSt Bl .
TOAOTAL 4 25
EARL Y NOV 7 APR 28
LATE DEC- 2 e MAY 22
FC AN WOV 23 DeS2 MAaY IO 5:6A7
104+ MNAME OF LAKE:; 816 TROUT = ID €30I 03217%
STATZ/PRUVE ONT
LAT: £3 SC N ARE Al Ce O MAX DEPT 3 Qs0
—— e LDNG:_ . BS _5EW B (SO- KM} _..MEAN.DIPIH: Cel . .
(MPTFRS}
FREEZEZTFAW HISTORY NUMBER OF ENTHIEST 25 -

FREEZE DATE DEVIATION T-tAW DATEZ DEVIATION
kb bk kb bRk JR— [ ] Y § 1 1947
NOV 19 1647 4 JUN 11 1948 3
NOV 19 1548 JuUN B8 1349 ¢
MYV 1 S99 -lf,‘. ———————— stk ANk AT X - - -
ES ELEL EL EEE TS JUN 6 1952 2
o o NOV 8 1%32 =T JUN 5 190563 -3
a NOV 11 16Z3 -4 TJUN 7 1254 -1
NOV 9 13924 -6 MAY 20 1955 -1G
NOV.11__16535 e =A JUN 17 1955 9
NOV 15 1535% Q0 oA o Ak ok X e o kR
NOV 22 1657 7 JUN 22 1953 14
NOY—30~1S5S8 s JUN 19— 19232 T 11
NOV % 1559 -5 MAY 31 1962 -8
NOY 11 1550 . =4 - JUN 5 1961 -3
T NOV g 156l -6 JUN 5 1962 -3
NOV 16 1662 1 JUn 17 19463 g
i NOV .24 _1€€3 . 9 .. MAY 23 1964 -16
NOV 19 1564 4 JUN 5 1955 -3
NAV 9 15865 -5 JUN S5 1665 -3
Eav—10 1666 -5 JUN—T B8 Y967 — ——— -1¢




FREEZE DATE DEVIATION THAW DATE DEVIATIDN
NOV 191667 4 JUN. . 4. 1968, . .
NOv 20 1563 5 JUN &S 1969 -3
. NOV 17 1569 2 JUN 10 1970 2
NUV 2% L o MAT  au TFr1 -
NOV 17 14671 2 MAY 29 1972 -10C
NOVY 6 1572 -9 JUN 6 1973 ™2,
JOTAL 24 24
EARLY NOV 1 MAY 2C
L-ATE NOV—_39 SJUb— ] —
ME AN NOV 15 6«70 JUN 8 Q.27
105. NAME OF LAKE: PICNIC ID CODZ: 350204 o
SYATE/PROV: ONT
LAT: 48 36 N ARE A -0 MAX DEPTR: De 0
LONG? B85 17 W M) MEAN-DZP TH?: — Dl e o« o - -
(METERS)
T RREEZE/ THAW HISTOR Y NUMBEROF - ENTH[ES5 5 -
FREEZE DATE CEVIATION THAW DATE CEVIATIOCN
AR RN R ———— e .. MAY. 6 1953 ]
NOV 27 1653 9 MAY 13 1954 B
NOVY 26 1554 a Foode e e sk de e e ok
NOV— T —19%S Y MAY 12 1956 &
kel Rk KKK MAY & 1963 0
NOV 27 16&3 9 MAY_ 2 1366 -t
NQV 23 1354 =3 MAY [+3 1965 o]
NOV < 1585 -9 MAY 16 1965 1¢
- - NOV ..& __13586 . ——e =13 — - MAY 7 1967 1
NOv 14 157 - APR 30 1268 -6
MOV 16 1553 -2 MAY ) 1963 Q
OCT 28— YSBS - APR 20 - 1970 =16
NaOV 1% 1976 -3 MAY T 1971 1
DEC 13 1571 23 MAY 11 1972 5]
T TN OV T IE 1T R - T T Uk kkkax bRk kAR
TOTAL 13 13
e e —enEARLY L OCT 28 L e - APR 20
I ATF QEC 13 MAY 10
ME AN NGV 18 11.190 MAY & Selil
TTI0B . TNARMETOF T LAKE:  TCOKEWNAY T IR O, 050214
STATE/PROV! ONT
e LATL . 4B 36N . _AREAD _ Qa0.. . . MAX DEPTI: e
LONG: 285 17 w (3G KM} MEAN DZP TH: 0.0
(Ml—.TERS)
FREEZES/ThAW HAISTIRY NUMBER OF ZNTR IES. 15
- FREEZE_DATE - DEVIATION __. . . THAW DATE DEV IATION
a0 & ook ok ko ok Ok ok MAY 10 1953 -2
XS EL R IR T L MAY 20 1954 8
LaE 2 A R E o APR 28 --1985- « ---—- ~18
Nt o K ok o AR MAY 17 1956 s
DEC 7 1562 3 MAY 12 1963 0
NOV 207 "1c&3 AT S TOTHMAY 6 196% -6
DEC 10 1564 [+ MAY 10 1365 -2
........ JDEC.12  1Ses. 8. .__MAY 15 17468 3
MOV 2¢ 1665 -14 MAY 16 1367 &
DEC 4 1¢67 ] MAY 7 1968 -E
NOV— 291565 S MAY--E1 - t9Be~— -1
DEC 1 1369 -3 MAY 15 1970 3
i DEC & 1973 2 MAY 14 1371 2
OECT1IS 1871 14 MAY 14 1972 2
NQVY 29 1672 -3 LELE L LR LT T
TOTAL 11 e - 1a
EARLY NDV 20 APR z8
LATE DEC 18 MAY 20
MEAN—DEC 1 TveE MAY-—12— Ss33-

ORIGINAL PAGE IS
OF POOR QUALITY,



— 307 »—NAME—OF- L AK.E:—SENAC HWINE

1-D-CODEi—-060041 —

. STATE/PROV: ILL
LAT: 41 10 N AREA: 13.47 MAX DEPTF!? 0«0
LONG?: BS T2l W 150 KM MEAN JzZF I 1«0
{METERS)
FREEZE/THAW HISTORY NUMBER OF =ENTRIZS: o -
108. HNAME OF LAKE: GOOSE ID CODZ: 060051
STATE/ZPROV: 1LL o . e
LAT: 41 1% N AREA:T S.56 MAX DEBTF: DD
LONG: g9 22 W (5Q KM) MEAN DZPTH: 1.8
{(MZTERS) - —---
FREEZE/Z/THAW HISTORY NUMBER OF ENTRIES: o} o
109 —NAME--OF -LAKE:- PISTAKEE omo comre e 1D CODZZ - 060061 -
STATE/PROV? ILL ’
LAT: 42 23 N ARE AL Ga25 MAX DEPRT 2 Ca C
TONGT BE Y2 W tSQ KMy MEAN-DZPTH: 7 3437 — T
(METERS)
T T"FREEZEZTHAW HISTORY NUMBER OF ENTRIZST 6 T
110. NAME OF LAKE: HORSESHOE ID Cap=: 050071
— __SBTAYEfPROV: _ ILL o .
ILAT 2 32 42 N AREA: 84 B0 MAX DZEPTEFELI | 0.0
LONG: 30 S oW (SQ KM} MEAN DIZIPTH 2e'
e iiiitiiis i kMAETERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IZES: o}

e 11l e NAME. QOF LAKEI_CHAUTAUGLA

1D CO2zZ: __ Q060081 __.

MAX DEPT I 0.0 '

STATE/PROV: ILL
LAT: 40 22 N ARET AS 14,40
CTONG: 9T T W ST RIY)

ME AN i I
{METERS})

FREEZEZTFAW HISTORY NUMBER OF ENTRIES: 0
112. NAME OF LAKE: SPRING, 10 CODZ: 060051
STATE/PROV: ILL L ) _ o
LATS &% 2 N AREA: TEJR0 MEX DEPTF: 4 1¥Es) R
LUNG: 90 & w ({SQ KM) MEAN DZPTH: 1.2
— (METERS ). . . ... __.
FREEZE/THAW HISTORY NUMBER OF ENTR IZS: o

113 NAME QOFE. LAKEI_FQX

ID CODZ . 3503308 . . -

STATE/PROV: L

LATZ 42 ZE N ARE A Ee77 MAX DZPT 3 a0

CONGS B¢ W SU KMy MEANRDZPTH: ¥
(METERS)

FREEZEATHAW HISTORY

NUMBER OF ENTR1ZS5% (v T




1140_ NAME "OF CAKET CALTINTT IV L0 VOULT 1]
STATE/PRQOV Ll
LAT: 41_40 N AREA: 6e48 MAX DZPTF: _ _0e0
LONG: 87 35 W (S0 KMJ MEAN DZPTH: 2.4
(METERS) -
FREEZE/THAW HISTORY NUMBER OF ENTRISS: o ‘ o
115. NAME OF LAKE: CLEAR ID CADI: 050141
—STATE/PROVE _—_TLL. - . e e -
LAT: 40 28 N ARE AT 5.93 MAX DEPT 3 Na 0
LONG: 896 ST W (5Q KM) MEAN DIF 14: 1.2
- (METERS ) - - -
. FREEZE/THAW HISTORY NUMBER_OF ENTRIES: _ o
B @ %00 NAMEOF AR E T —VvERM I ON IO CaoEr—astSt
STATE/PROV: TLL
LATS 40 11 N AREA: 2484 MAX DEPTF: Je0 o
LONGY &7 38 W (Sa ~M) MEAN DIPTH: 2374 -
(ME TERS )
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: o i
117+ NAME OF LAKE: wAWASEE I cadz: 970021
——— . STATE/SPROVI .. _IND. . e
LAT: 41 24 N ART A : 111 MAR DIPTFi  £3e0
LONG: 83 a2 w (350 KM) MEAN DI 1H: Be?
THMETERSY o
FREEZE/THAW HISTORY NUMBER CF ENTR IZS: o o o
TIe NAME O AR F W INERA o CODs——07 931 — -
STATE/PROV: IND
LAT: 41 13 N AREA: 2413 MAX OEPTF: 2441
LONGT 65 S0 W ST KM MEANTOZIP M 9,17 ~— — — =
(METERS)
FREEZE/ZTHAW HISTGORY NUMBER OF =NTR 1253 k) T -
119, NAME OF LAKE:! CEDAR ID CO23: 970051
STATEAPROMS . __IND . I .
LAT: 41 22 N ARE A: 3.16 MAX DZPTF: Ge T
LONG: 87 26 w (SQ KM} MEAN DIZP 1H: 2.4
- - FMETERSY ——
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0 _
PO NAME— BF b AK £ S YRACHSE O COD 337006 §—; ——
STATE/PROV: IND
LAT: 41 25 N AREAI _  1.68 MAX DEPT 3 10.5
LONGT 85 44 W (50 KMT 7 MEAN DIP H: - 4.0 T s
(METERS)

FREEZE/THAW HISTORY

NUMBER OF ENTR IES: 0 -



121« NAME UF LAKET MAL ORIUE TV LIS - USJU ol
STATE/PROV I TwA '
AT 41 48 N AREA? 389 __ MAX DEPTHF: _ 112 . o
LONG: 91 34 W {SQ KM) MEAN DJDZP H: 15
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IZS5: 0
122+ NAME OF LAKE: CORALVILLE ID COO=: 080051
e ST ATELPROVS 1WA ‘ - —
LAT: 41 43 N AREAL 19.ES MAX DEPTF: Tl
LONG? 91 3z W (SQ KM} MEAN DEZIP THI 3.3
{METERSY) -
FREEZE/THAW HISTORY NUMHBER OF EMTR IZS: o
T35 NAME—OF CARTE S U RKOUOUK | 3 S Wil [ i 830071 "
STATE/PROV: IwA
LAT: &1 22 N AREA: 25,50 MAX DEPTF: 1047 o
LONG: 92 %9 W {5Q KM) MEAN DZP N2 2e
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES: o o h
124 . NAME OF LAKE: RATHBUN IC CQDb=: o8008l
— STATEAPROVI Iwh . —_
AT A0 TSN ARC AL LR Y o] MAR CaPT I i1Ge s
LONG: G2 54 W {50 KM) MEAN D2ZIP TH1I SaT
(METERS) - -
FREEZE/THAW HISTORY NUMBER OF CHTR 1ZS: o B )
125 NAME OF TARE T OUNTUN To—CoosEs oo 0TI
. STATLCAPROV: MCH
LATS 42 3 N AREA? 168 MAX DEPT F:. 0. o
LONG: a5 1z W (S50 KM) MEAN OZP 1H T Be 7 '
{METERS)
FREEZE/THAW HISTORY NUMBER OF =NTRIES! 0 T o
126, NAME OF LAKE: BEAR ID CODZ: 030103
—_ STATEZAPROV: - _MCH__ _ [V _—
LAT: 44 48 N ARE AL Qa7 MAX DEPT 2 16.2
LONG? 84 37 W {5Q KM) MEAN OZP THI 5.2
{METERS) - T
FREEZE/TYHAW HISTORY _.NUMSER OF SNTRIZSI 5 L e
FREEZE DATE  DEVIATION "7 THAW DATE DEV IAT [ON
DEC 18 1949 -3 MAR 25 1956
OEC—15 1950 -t MAR —} 1951 e




DEVIATION

FREEZE- DATE DEVIATION THAW DATE
LCEC 22 1651 i MAR..12. 1952 — &
. DEC 30 1¢6c2 9 FEB 28 1953 -&
' CEC 20 1683 -1 FEB 22 1954 -12
TOTAL Lo 5 o
‘EARLY DEC 15 FEB 22
LATE DEC_30 MAR 25
ME AN DEC 21 5 06 MAR & 10.57
12T« HNAME OF LAKE: BIG PORTAGE ID CODE: ©9I113
STATEZPROVS MWCH B -
LAT: 42 1S N AREA: 126 MAX DEPTF: 12.2
LONG: B4 15 W {50 KM) MEAN JZPWMH: 3,3 .
(METERS)
— —FREEZE /T HAN R STORY NUMBER.. OF ZNTR-IES: —_— e -

FREEZE DATE DEVIATION THAW DATEZ=
. CEC 13 1642 _ =& MAR 25 1352
DEC 12 1559 -1G MAR 5 196}
DEC 2C 1551 -2 MAR 12 1352
DEC.28 . 1652 e B . .. FEB 26 1953
DEC 22 1953 4] FEB 22 1954
DEC 1& 1¢5=2 -5 MAR 10 1355
CEC™IS 1¢53 -7 MAR 161956
JAN 1 1357 1¢ MAR 12 1257
JAN 1 1554 _ 1o MAR 25 1938
TOTAL 9 9
EARLY DEC 12 FEB 22
LATE JAN ] e Mmoo . .MAR 25
ME AN begC 22 7«00 MAR 11
128. NAME OF LAKE: FINE 10 CoDz: €392133
TR TATE/PROVE T MCHT T
LAT: a2 27 N ARE A 1.,3¢C MAX DEPT kI 14.5
LONGI - .BE_ 17 __W ST KM MEAN DEIP_IHI .. 3.2
AASTIRDD
TSTORY NUMBE R~ OF ~ENTRFEST———9~———— -~

T T FREEZEYTrHAW T

THAW DATE

FREEZE DATE DEVIATION
— e DBC.17..1569 .. _=#& . _MAR 26 1950
DEC 16 1650 -5 MAR 2 1951
DEC 20 1651 -1 MAR 22 1352
FAN—t+— 1953 — - MBR-T3~- 1953 -
DEC 27 1953 & MAR 2 1956
_______ i DEC 18 1S54 =3 ___MAR 12 1955
- OEC "8 T15553 Ty MAR 31 1356
JAN 2 1657 12 MAR 13 1357
. .. .DEC_14 _1S57 __._ _.._..=T ... ..MAR 26 1553
TOTAL 9 =
EARLY DEC 4 MAR 2
LATE ——dhN—2 MAR—31-—————" -
MEAN - 7496 MAR 16

DEC 21

DEVIATION
12
-£
z
-13
-17

-1

=

=

1
14

DEVIATION

1C

-1

&

-3

-]

-t

35

-3

10

D03

129 ... NAME_OF. LAKE:
STATC/PROV:
LAT: 43 14

———— OGN G e e R

MUSKE GON .
MCH
N ARE AT
" ————

16481

MAX DI
CSQ—KM)— MEAN-DI P At 3~

e ——ID_CODZ:__ 092211

T ke




—}30v— NAME—DOF—L-AKE—E1GSTONE———————— 1D COIE-—3000 38

STATE/PROV: MIN . :
LAT: 45 15 N AREA: 50425 MAX DEPT#: 2.0
LONGY S 27 W SO KM] MEAN DEZ# THS Je ¥
(METERS)}
FREEZE/THAW HISTORY NUMBER OF ENTRIES: O |
131+ MNAME OF LAKE: BUFFALO ID CODE: 100041
. STATE/PROVI MIN . I -
‘ LAT: 45 10 N AREA? Gel2 MAX DZPT F? G.1
LONG: ©3 54 W (50 KM} MEAN DIP H: 0.0
- (CMETERSY - -~ e
FREEZE/THAW HISTORY NUMBER OF ENTR IES! 4]

132 NAME OF L AK-E--SHAGA WA ID-CODEL —1CO05E—— -- - e
STATE/PROV: MIN
LAT: 27 55 N AREA? 10+7C MAX DEPT k3 1845
i CONGS I oW CSUTKMY—MEANDEP IHIT 67 e D
(METERS)
FREEZE/THAY HISTORY NUMBER GF SNTR IES:  © -
133. NAME OF LAKE: HAGEN 1D copz: 113831
— ___STATE/PRO¥: __NEZ e . —
LAT: 422G N AREA: 1.26 MAX DZPTF: 1.5
LONG: 99 44 W {50 KM) MEAMN DEP IH: O3
— . _ - A METERS) i -
FREEZE/THAW HISTORY NUMBER OF ENTR 1SS5: o]
_ 133, . NAME .OF LAKE:_MODON s e ID.CODEz..112041_ .
STATE/PROV: NEB
LAT: 42 23 N AREA: 1.86 MAX DEPTF: 2ab
TONGE 1TJUW oW LS SQTRM)Yy— MEANDIP WS S 4 T
(METERS)
FREEZE/THAW HISTORY NUMBER TOF ENTRIZES: 0~
135, NAME OF LAKE: WILLOW ID €023: 110051
STATE/PROV: NES ) o
LAT: 27 14 N ARE As 1.27 MAX DEPT Fi - P T
LONG: 100 S w S0 KM) MEAN DIZP H: 1
e —— e A MET — -

FREEZE/THAW HISTORY

NUMBER OF ENTR IES:

—1.36+——NAME . OF L AKEI. BIGALKALIL

1D CADE: 110091 — .

STATEAFROV: NEB
LATS 4z 36 N AREA Jetl MAX DEPT ¢! 3.0
tONGT 100 3T W CSOKM) MEAN"DZP IS

- (METERS)
FREEZE/ZTHAW HISTORY NUMBER OF ZNTR IEST [+]

ORIGINAL PAGE
or POCR QU

S
ALITY



—137« WAWME OF CARE:- DADS IO CoU=T 117111
STATE/PROVZ NEB

LATS 42 30 N AREAS 4415 MAX DZPT+: 3.4 _
LONG: 100 40 W (5Q KM) MEAN DEP M1 1e7
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IES! 0
138. NAME OF LAKE: MARSH 1D CODE: 1123151
e ST ATE/PROV: NED .
LAT: 42 30 N AREA: 6,31 MAX DEPTF: 2%
LONG: 100 30 w (S50 KM) MEAN DZP H: 1.2
- : METERS) -
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0 o
~— 1 39T NAME-—DF AR ET—PECICAN 1o-CODETI - -rr21 9l
STATE/PROV! NEB
i LAT: a2 32 N AREAI 3,32  MAX DIPTF: _ v2.3 o
LONG: 100 36 W (50 KM MEAN DZFR 1H: 143 —
- {METERS)
FREEZE/TFAW HISTORY NUMBER OF =NTR IS5: o o
140, MNAME OF LAKE: RED DEER 10 CODZ: 110201
e STATE/PRONV: NE & S
LAT: GE 34 i AREA S 1.4 MAX DIFTiS 1.5
LONG: 100 29 W (50 KM) MEAN DZP 1H: 1.2
METTRS -
FREEZZ/THAW HISTORY _ NUMBER OF ENTRIZS: o
Tt NAME OGP AR TS —SwAN eI t1I2tt -
STATE/PRUV: NEEB
LAT: 22 14 N ARE A 1,43 MAX DIZPTH: 2t
CONGT IGT 4€ W T TR T KMY MEAN DIPTH: " 1y2 T T
(MSTERS)
FREEZE/THAW HISTORY NUMBER OF =NTR IZS: o~ 7777
142, NAME OF LAKE: TROUT 10 CODE: 112221
STATEZRRUNI___ NEJ : IR _ o
LAT: 42 35 N AREA: 2.1 MAX DEPT b2 2,0
LONG: 160 37 W (sa KM) MEAN DR 1d3: 1.2
EMETERS ) -
FREEZE/THAW HISTORY NUMBER OF ENTRIES: 0 L B
5 2 —CRESCENTFrammm - CAR 11925 i
STATE/PROV: NEE
LAT: 41 42 N AREA: 3.98  MAX DEPT ! 15
T LONGYT102 24 W TS KM MEAN DIP H: 0«5
i (METERS )
FREEZE/THAW HISTORY NUMBER OF ENTR IZ53 )



—I#HL5 s NANE UF CAKE: GUOSE™ IO CaOD=7 113261
STATE/FPROV: NEDB
LAY 41 47 N AREAZ 127  MAX DEPTHT __ Ya? ol
LONG: 102 27 W ({SQ KM) MEAN DZPTHI 1.0
{METCZRS5)}
FREEZE/THAW HISTORY NUMBER OF ENTR IZ5: 0
145, NAME DOF LAKE: ISLAND ID CODz: 110281
_ STATE/PROV? NE .- - sy
LATS &1 A4 N AREA: 2. 88 MAX OZPTEFk: 21
LONG:Z 102 24 W (5Q KM) MEAN DZP T 1.1
tMETERS)Y " — = "~ T
.. FREEZE/TrRAwW HISTORY __MUMBER OF =NTRIZs: O
1
1 gE e NAMEOF CAREIGEORGE | § S v b 11 025G1)
STATE/PROV: NEB
LAT:® 41 SG N AREA: 1453 MAX DZPTFS  1e8_ o
LONG: 101 50 w ({50 KM} MEAN DEP T: 1.1
_ _ (METERS)
FREEZE/THAw HISTORY NUMBER OF ENTR IZS: 0 T
— —— —— —— \ —
1a7 . NAME QOF LAKE! SwAN 1D Cooz: 119311
e STATEARROVI_ .. MNEB e e e e e - S
AT 21 42 M ARED A 1-E2 MAX D=pPTE: 1.9
LONG?: 102 30 W (5@ KM} MEAN DIP TH! 1.2
{METERSY = T
FREEZE/THAW HISTORY NUMBER OF ENTRIES: O ___ )
T8 A MEOF LARE..FbHIRﬁULA HO—CI20E 120U} -
STATE/PROVS NCA .
LAT: 47 10 N AREA: 3e61 MAX DEPTF: 1543 .
LONG! EE) [V (50 KM) MEAMN DZP THL ]
{MZTERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: s T
i 149, NAME OF LAKE: SPIRITwQOD ID CODzi 123021
e STATE/RROVI..NGA . B
LAT: 47 11 N AREA 2 BS MAX DEPTE: 14,
' LOMNG: <8 30 W {SQ KM) MEAN OZP H: Ta

FREEZE/Z/THAW HISTORY

—S T NAME O FCAKE I SAKAKAREA 1D C 3021230

STATE/PROV: NOA
LAT: 47 3T N ARE A 132§1p0“__wMAxiDEPTP: . 32«2
LONG:T 101 25 W S0 KM} MEAN DzZP IH: 18.0

. {METERS)
FREEZE/THAW HISTORY NUMBER DOF ENTRIES? o



1515 NAME OF CAKETHOART BUTTC 10 CO0=? 120951
STATE/PRUV:  NDA :
LAT: a6 36 N AREAI 13,78  MAX DSPTF: _ 184 __ . __ __.
LONG: 101 50 W (sQ KM) MEAN DEIPTH: 6.2
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0 o
152. NAME OF LAKE: JAMESTOWN ID CODE: 120061
—— STATE/APROV-I — NDA e = nem -
LAT: 45 5& N AREA: AsS1 MAX DEPT¥2 13e%
LONG: S8 42 W (SQ KM) MEAN DZPTH: 4.1
METERS Y . -
FREEZE/THAW HISTORY - - NUMBER OF ENTRIES: __ 0
— e NAME OF L AKE TS TGS TONE FO—CORE — 130011 SRR
STATE/PROV: SbA
LAT: 45 18 N AREAI _ B5¢50  MAX DEPTF: 845 B
CONG: 66 2E W SG KM MEAN DEIP 1H: 3.0
(METERS)
" TFREEZE/THAN HISTORY ‘NUMBER OF ENTRIES: o T
154 4 NAME 0QOF LAKF! LAKE HERMAN 10 Caazd 130021
— STATE/ZRROVI....._SCA —— e e e e i - - —
LAT:  &a 0O N ARE A: S.4 MAX DZPT F3 2.0
LUNG: %7 10 w (30 R} MOAN Do AT 1.2
(METERS )~ —— == = ==
FREEZE/THAW HISTORY NUMBER OF ENTRISS: & _ ___ o
BT NAME—OFCARE T CAKE—MAD TSON— L OO T3 YQ I e o e
STATE/PROV: SCA
e LAT: a3 57 N AREA:  1Zs16 MAX DEPTF: 5.2
- LONGY T T oW T (S0 KM MEAN D:XPTH: =~ 246 -
(MZTERS)
FREEZEATHAW HISTORY TNHUMBER OF ENTR1Z5: 0
156. NAME OF LAKE: LAKE KAMPZSKA ID COdZ: 130241
- e STATESsPRUVI __EDA .- . A -
LAT: 44 5% N AREA: l1Z.16 MAX DZPT ks Je3
LONG: ST 12 W L sa KM) MEAN D=P THI 3.7
(ME TERS J— ——=— —
_ FREEZE/THAW HISTORY _  NUMBER OF ENTRIES? °

Y ST NAME—OF—EAKET—tAKE—POTNSETT—

—10-CODZ3i---130051

STATE/PROV: SDA

LATI 446 34 N AREAI 32440 MAX DEPT 3 5.5

LONGT 87 " S'w TT{5a KM) T MEAN DEIPIHI 1.3 T - -
( METERS)

FREEZE/THAW HISTORY NUMBER OF ENTR IZS! 0 DR



158, NAME GF LAKE:T LAKE ANDES ID COJ=T 130051
STATE/PRQOV? 50A
LAT: 23 G N AREA: 18.62  MAX DEST kL 4.9
LONG: gg 30 W { 5q KM}  MEAN DZP IH: QaC
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIEZS: o]
159, NAME QF LAKE: LAKE DAHE ID CODZ: 130071
—— — S TATESAPROV: S DA - --
LATI &4 28 N AREA: 1317.00 MAX DZPT FI 5848
LONG: 100 30 w (5@ KM} MEAN DzZP 1H: iBe5
— TMETERS) - T
FREEZE/THAW HISTORY NUMBER OF ENTRISES: O o
THU MNAVME JOF TARLT T CARLT oRARFLT 1o CoDEs IJU\J?:Si - T
STATE/PROV: SCA :
LAT: 43 A48 N AREA! 231,00 MAX DEPTYF:  23.8 o N
LONGS 9 23 W (S0 KM) MEAMN OSSP TH: el
. {METERS)
T FREEZE/THAW HISTORY NUMBER OF SNTRISS: o o T
161. NAME OF LAKE! FRANCIS CASE ID CO2Z 2 130091
-STAJ"—/PRDV’ S50A e e Lo _
AT 4 M ARE AL 271.00 MaY DEZPT R 3C:9
LONG: CE‘I 35 w {50 KM) MEAN DZP IH2 12.2
tMETERSYT
o FREEZE/THAW HISTORY NUMBER OF SNTR13S: 0 o o
152 NAME DOF TAKEI LEWTIS T CLARK o CapsE:—13xt oy ——————~————— " 77
STATE/PF‘UV. SCA
AT 42 51 N AREAL 121 .50 CMAX DEPTH: 1345
LONEE 97 3¢ W (5S¢ KM)  MEAN DIPIH: 3a7 i
(METERS}
T ) FREEZEST HA-rg.l STORY‘__"—_-“ _ﬁNUN:BEMT:?-U!; .E.NTR iEé: B “'C" T -
163. MNAME OF LAKE: SHADEHMILL ID CODZ 132111
e STAYESPROV: . . EDA RSV, e o
LAT: as At N ARE AT 1¢. 4,58 MA X 3 PTI-.‘ 13.3
LONG: 102 12 W {5Q KM) MEAN OZ P'IH: 29
{ME TF RSy —_—
~  FREEZE/THAW HISTORY __ NUMBER DF ENTRIES: 2 _ L
— g NAMEOF AR ET " BEAVERDAM 1O CODES 140013
STATEAPROV: wils
LAT: A3 30 N AREA? 26475 MAX DEPTFI 2l
LONG?S B8 S22 W {50 KM) MEAN Dz P IH! (eI
(METERS)

FREEZE/THAW HISTORY NUMBER OF ENTRIZSS 1



FREEZE DATE DEVIATION THAW DATGC DEVIATION
. kR kRk ARk Rk E APR 3 1958 ¢
= TOTAC 54 1
EARLY T IT T T APR 3
LATE da B ded APR 3 B —
ME'AN EEKFER 0.6 APR 3 0.0
165, NAME OF LAKE: ARIJZIR VI TAE ID CADZ; 149023
oV WIS
LAT: 45 S8 N AREA: 5432 MAX DEPT 13.7
LONG: 89 35 w (SQ_KM) MEAN D=PTHd: 0.0 . N
' {(METERS)
—r e EREEZES T EAR-—HISTORY e NUMBER-OF.ENTRIESI. 2 . ..
FREZZE DATE DEVIATION THAW DATE DEVIATION
NOV 30 1558 ) 7 _APR 20 1959 I
NOV 16 1559 -7 EX ISR TR
TOTAL 2 1
EARLY NOV.. 16 - APR_20 _
LATE N2V 30 AFPR 20
ME AN NOV 23 Ta00 APR 20 CeC
166+ NAME OF LAKE: CAMP — iD €Odzi 140043 o B .
STATE/PROV: wis
— LAT.Z 4232 . .N_ ARE AL 1.87 _  _ _MAX.DEPTF: .._ 542
LONG: 28 8 W {S5Q KM) MEAN DZP 143 Oa0
{METZRS)
FREEZE/THAW HISTORY NUMBER OF ENTH IES: 2
— - — . .FREEZE LDATEZ ... .eeen. DEVIATICN. _____. .TdAw DATE DEVIATIUN
FREE LS B E Wk MAR 31 1330 -2z
NOV 29 1653 o APR 3 1953 1
TOTALC T 2 —_
- EARLY NOV 29 MAR 31
LATE NOV 29 APR 3
- MEAN NCOV 29 T [+ ) ST TARR A T T T T 1 .58
167, NAME OF LAKE: CHAIN-D-LAKES ID CD>E: 1403253
S ITRTCFYROVS LI =] - - -
LATS a6 20 N AREA: a2l MAX OZPT 2 15.
LONG: 8% 10 w __{5Q kM)  MEAN DZIP TH3 Se7
- T o {METERS)
FREEZEZTEAW _HISTDRY NUMBER _OF ENTRIZES: 8. e -
FREEZE DATE DEVIATION THAW DATE DEVIATION
NOV 20 1651 =12 APR 19 1952 a
NOV 29 16E2 =3 APR "B Tlg953 T -7
DEC 17 1953 15 APR 10 1954 -5
DEC 6....18583 4 __APR_ 9 1955 —_ -t
NOV 30 16535 -2 APR 21 1956 6
NOV 29 16506 -3 APR 19 1657 &
&€ T 957 1y APRLQ 58—
NOV 30 15E8 -2 APR 20 1959 S
TOTAL a8 8
EARLY NOV 20 APR™ T8 T T B
LATE DEC 17 APR 21
ME AN nEC 2 7s18 . APR _15 S ¢34

ORIGHN
“Q-Pf 1o
 RO08 gt



‘1681#—NAME—9F—LAKEvﬂDE¥4EF

1D-CODE3——140073

STATE/PROV: wls
LAT: £3 28 N AREA: 1.4E MAX DEPTE: 13.1
- CONG? B 44 W TSU KMY™— MEAN JIZIP IHT B Y
: ’ . ({METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES? 10
FREEZE [DATE DEVIATION THAW DATE DEVIATION
FEC £V 1541 T A FEFE K FEFEEX e
DEC 18 1646 1 APR 13 19AT7 &
DEC_13 1547 -8 MAR 29 _ 1948 . -9
N DEC 25 13543 8 APRT &4 1949 -3
DEC 23 1349 =] FET IS+ 14 1]
DEC -4 1650 -13 3 3 % P LA L - ‘e
kErkEERRE KK APR 2 1554 -5
kA kR kR KR APR- 9 1955 . 2
OEC =] 955 -1 Z kb kxR k kR T T T
ook Rk Ok R KRk APR 15 1959
_ TOTAL T - 5 _
EAFLY DEC A MAR 29
LATE DEC 22 APR 15
- e MEAN———DEC- 17 . Q. e - — APR T 608
159 . NAME GF LAKE GENEVA ID CODZ: 140033
STATE/PROV: WIS __ . L
LAT: A2 24 N ARE A 2130 MAX DZPTEHL 41,2
LONG: 55 30 W (S5Q KM) MEAMN DEP T 197
e - AMETERS) - -
FREEZE/THAW HISTORY NUMEBER OF ENTR IZS? g5
FRECZE DATE™ ””'DE"VI'ATION‘ T THAW DATE DEVIATION
JAN 7 1563 S APR i 18863
- OEC_1A . 18é34. __ ... .=15 . .— . .. .APR 8 13564 o
LEC 8 1254 -25 AFR 2 13565 2
oEC 1€ 1885 -17 APR 17 18566 1e
oEC 27 es5e =5 APR—IB 1887 T k€
cEC 31 1857 -2 MAR 25 1B6E -5
DEC 11 16853 =22 MAR 16 1563 -1&
DEC 21 1859 -12 AFPR 12 1872 13
DEC 24 187C -3 MAR 20 1871 -1c
CEC G 1871 ~28 —APR._15..1872 j— 1¢
QEC & 1872 -29 AFR B8 1873 g
DEC 21 1373 -12 APR 12 1874 13
DEC—Z2C T 7Ty =13 APH—TS——Y8715——— &
DEC 27 1E7S -5 APR 10 1ave 11
DEC & 1376 -27 APR 13 1877 14
JAN T 1473 5 FEp 2% 1873 T =37
DEC 23 1872 -10 APR 13 137% 14
DEC.18_ 1873 =15 MAR..-3_. 13802 -27
NOV 23 1680 -8 MAY 6 1881 a7
JAN 2 13382 Q MAR 1 1882 -2¢
DEC I 1T ERZ 17 APE—1 31883 —— 18
DEC 18 1833 -14 AFR 13 1884 14
DEC 31 = 1834 =2 R AFR 20 1885 21
DEC 7 1883 -26 ’ JaNTT3 1886 -8E
DEC 19 1836 -14 APR 2 1837 3
DEC.28__ 1887 -5 ____APR 12 1882 - 13
JAN 11 12839 2 MAR 31 1889 1
JAN 17 18E90 15 APR 9 1899 i¢
TN 3 183y 1 APR—LT3—189Y - o bR
JAN 3 1892 1 ARR 2 1832 3
DEC 20 1892 =13 ____APR S5 1893 33
0EC 7 1333 -26 MAR 11 1894 -1¢
REAEEE R RHE F R AFR 6 1895 T
DEC .. 6 _18GZ =27 —.-. APR b 1856 7
JAN 18 1897 16 APR 7 1337 B
DEC 17 1887 -16 MAR 25 1898 -5
DEC—E€ 1898 podrate]

APR—Y4—16899- ———18E



FREEZE DATE DEVIATION THAW DATE DEVIATION
DEC 29 1899 e - e _APR 17 190C ... -——.. 1B.
L2 2R R LR+ 3] APR 11 1901 1z
JAN 19 1902 17 MAR 15 1302 =-15
= JAN 18 I903 15 MAR T8 1903~ ————— =12~
DEC 16 1603 -17 APR 15 1904 1&
JAN 5 1805 3 MAR 28 1305 B -2
JAN 23 1905 21 AFPR 9 1308 10
JAN 23 16C7 21 MAR 24 1907 -6
JAN-28—1908—— 26 MAR 26 -.13708 —_—— =&
JAN 7 1909 5 APR 5 1303 &
DEC 28 1609 -5 ‘ MAR 2& 1910 -6
JAN—3 511 I MAR—25—1911 Bk -
JAN 2 1912 L4} APR 13 1912 14
JAN 8 1913 - N __MAR 29 1913 =1
FEB 5 1914 34 APR 1 1914 2
DEC 24 1514 -3 APR 9@ 1915 10
~JAN 13 ..1915.. .. 11-. APR. 2 .1916 3
DEC 26 1517 -7 MAR 31 1917 1
DEC 15 1917 -18 MAR 30 1918 0
FER—YO—19Y5— 3o ‘MAR--12- 1919 - ~18
DEC 16 1519 -17 MAR 26 1920 -2,
o N JAN 12 1521 10 Fsa 15 1921 ~53
JAN 227 1922 20 MAR 25 1922 -5
JAN 23 1923 21 APR 15 1923 1&
JAN ¥4 1628 12 - APR 9 13924 10
DEC 28 1624 -5 MAR 26 1925 -
DEC 29 1925 -4 APR 20 1925 21
PDEC—Z2a8—1%25 -5 e WMAR-1 8 -1927 e =186
JAN 27 123 25 MAR 24 1529 -
JAN 15 19323 13 MAR 27 1923 -3
DEC 23 1529 =10 TMAR 17 1230 -13
JAN 15 1331 13 MAR 26 1931 -4
e MARLL10. 1832 BT ___ . MAR 30 1932 v}
FEB B 1533 37 APR 2 1933 3
FEBE 2 1¢3a 31 APR 3 1934 4
TAENIB 1935 F 5 - B — “MAR—21 - 193% e =G
DEC 27 1635 -6 MAR 254 1935 -G
JAN 10 1537 8 APR 13 1337 14
JANTTRTTIG3gTTTT T TR T T U MAR 12 1938 -18
FEB 4 1639 33 MAR 27 1939 -3
JAN.__ 71 1640 . 5 AFR .15 1940 16
JAN 21 1641 19 ARR 10 1941 11
JAN 10 Pos 2 2 AFK & 1vaz s
TANTTS—IS43 17 MAR—31 -1943-- — et
JAN 7 1G44 5 FEB 13 1384 -a5
JAN 16 15asS - MAR 16 1945 -12
- CEC Z4 715483~ 77T 7= T TTTMAR 17 1946 - -13
DEC 17 1830 ~16 APR Q 1951 1¢
TOTAL E3 — . .B5 -
EARL Y NOV 23 JAN 3
LATE MAR 10 MAY &
MEATN FAN—2 18553 MAR—3I0-——— 1T o 18
170+ NAME OF LAKE:! ISLAND ID Cao= 140103
STAIE/PROVL wis —_ - — ———— e
LAT: 46 8N ARE A: 2. C7 MAX DEPTE:T 101
LONG: 82 47 W (S5Q KM) MEAN OZP TH: Gl
{METERS)-

FREEZE/THAW HISTORY

NUMBER OF ENTRIZS: 10

FREEZE DATE DEVIATION THAW DATE
Fookook ok k k dk ko ok APR 21 1949
NOV—1 Y GA4T -3 MAY 13 - 19850
*kn ke kR Rk kx ¥ MAY 3 1951}
LEIN TSt 2 APR 25 1932
T TUNDY 22 71652 7 S S - APR 16 1953
NOV 27 1683 & APR 21 1354
e - - NOV 30 183a _ ... ... 7. _ AFR 18 1953
WAk ko kokk kK APR 23 19556
NOV 17 1656 -6 APR 24 1957

DEV IAT ION
-4

——- 18




FREEZE DATE DEVIATION THAwWw DATE DEVIATION
— NOQV-25_ 16572 - aeep— ¥ 1 3 F 132 1 7 7 S S
TOTAL & . 9
EARLY NOV 17 APR 16
CATE NOV 30 MAY 13 -
ME AN NOV 23 4,51 APR 25 7 .85
n -
—1 e —NAME-OF-—LAKE:—KEGONSA 16— CODZ i —140123 e
STATE/PROV: WIS
LAT: A2 58 N AREA: 11,00 MAX DEPTF: Qe 5
CONGY BY 15 W TS0 KMJ MEA B Ry &+5
({METERS})

FREEZE/ThAW HISTORY

NUMBER OF EWMTRIZS: 32

FREEZZE DATE CEVIATION THAW DATE DEVIATION
TEXFXEF XX EIEK APR 1 1 I
DEC 3 1505 ~8 APR 7 1905 G
CEC 7 1506 -4 MAR 25 1307 -
DEC 5 15407 -5 MAR 25 1908 -
DEC 9 15673 -2 LEE RS L LEER 3
S EFEE TR TS T e ——MAR . 21 . 1911 -8
¥k ik ok dack APR 10 11912 12
CEC 11 1512 s} LRI T L 3T 33N
A R R MAR 31—~ t9o22——— 2~
DEC ] 1922 -2 ok o ey de K A Rk
Xk ko A H ek A kK ok ) APR_ 1B 13924 2¢
DEC 8§ 1324 -3 LELELE kS 2 2
DEC 28 1927 17 MAR 23 1928 -€
B e 3 ok kK . MAR 28 ..132%9 R -1
DEC 3 1829 -6 RIS T T
fede ok Rk ARk APR 1 193a 2
CEC 28 1T53% 7 FFEIR R TR
¥ ok o A R W KK MAR 28 1935 -1
CEC 8 1637 -3 MAR 15 1938 ~13
Mok Ak o koK kR MAR 31 1339 2
DEC 28 163¢ 17 APR 168 194G 18
3 B TSR ~MAR _24 1942 . -5
DEC 10 1542 -1 T APR ) 1543 7
DEC 7 1A% -4 ER LA S £ 28§
AT FEIETETE R o MAR—2 & 19486 Ll =¥
DEC 2 1535 -3 W o e ok ek R R A
DEC 1 1937 =190 Mﬁ&ugﬂmmlgﬁﬁmn o c
EEFTFEFTTE T MAR 25 1943 -2
CEC 23 1549 12 EE R 2 1 F I T
PRI EF RTINS MAR .21 .1953 -g
DEC 7 1653 -4 MAR 15 1954 -14
Hkdot g ok ok kw APR 3 1955 5
TOTAL 1T %) T
EARLY CEC 1 MAR 15
e __LATE  DEC_28 - . __APR 18
MEAN DEC 11 Be83 MAR 29 B 6L
172« NAME OF LAKE: MENDOTA ID Cadz: 1431532
T STATE/ZPROVE WIS T T -
LATS 43 TN ARE A: I9ea 0 MAX DEZPT 2546
. LONG: 8G 25 W : ALﬁg_ﬁﬂlgiiﬁﬁﬁﬁ_QEEJﬂ;, 12.1 "
- ) ’ (METERS)
O EREEZE/THAN_HISIORYﬁ____-"__M_NUMBER.DE_EMTRlES:. 1c7z._. .

FREEZE DATE DEVIATION
b duldot b N
DEC 27 '1Eg3 7
DEC 13 1855 -2

- DEC . 6. 18556 -14 . __
NOV 25 1857 -25
DEC & 1853 -12

THAW DATE

__APR 5 1853
kR Rk
APR 14 1355
MAY & 1857
MAR 28 1358
MAR 14 1B53

DEVIATION
-1

8
kls
-11
-23




FREEZE DATE DEVIATION THAW DATE DEVIATION
DEC—7F—1-859 . 1-3 MAR-26.-. 1860 - . =11
DEC t& 1860 -5 APR 10 18361 4
OEC 2 1851 -18 APR 13 1862 7
< DEC 25 1Tte2 5 APR— 91363 3
DEC 18 19€3 -2 APR 21 1854 15
DEC.__ 8 18&4 -12 APR_ 5 1865 ___ = =1
DEC 14 1855 -5 APR 18 1Bé6 12
DEC 18 1856 -2 APR 20 1887 14
DEC 12— 1.857 =g} MAR..31 1868 . =6 __
DEC 10 1858 -10 APR 16 1869 10
DEC 2 185¢c -18 APR t2 1870 6
OEC 2% 1870 % AFR— =z 1871 i -
DEC 19 1871 ~1 APR 23 1372 17
NOV_ 390 1ev72 -20 APR_23 1873 17
NOV 29 1873 -21 AFR 14 1374 ]
DEC 10 1874 =-10 APR 15 18753 k=)
JAN_1LO——1.E76 21 APR 10 . .1876 . —— a4
QEC 8 18786 -12 APR 17 1877 11
JAN & 1875 17 MAR @ t878 -28
DEC 21 1878 1 APR—I2-—18TO——
DEC 17 1873 -3 MAR 25 1580 -12
NOV 23 1880 - -27 #AY 3 1381 27
JAN T2 1282 13 MAR 21 1882 -16
DEC 1C 1832 -19 APR 13 1883 T
———REL 18- 1883 -2 ——-APR_-15 1E383 9
DEC 17 1884 -3 AFR 20 1385 14
DEC 12 1Bgés -8 APR 19 1885 13
oEC S 13— =15 APR--1S—1 387 <
DEC 24 1&87 4 APR 15 1888. 9
JAN 2 1889 13 MAR 31 1489 _ ~-E
JAN 14 1390 25 MAR 30 1390 -7
CEC 26 1830 & AFR 16 1891 1¢
DEC.27. 1851 7 __-APR.__2 .1892 -4
DEC 1¢ 1862 -4 APR 7 18333 1
DEC & 1893 -16 MAR 15 1894 -22
DEC—26 T894 3 AFR—8——31885— -———-— -~ 8-
JAM S 1895 16 APR 5 1896 -1
DEC 21 1855 AFR 10 1897 LS
DEC 177 189y T =3 TTUTTMAR 27 1898 -1¢
DEC 9 1E68 =11 AFR 18 1392 i2
e e DEC.27....1393 - 4 _ .. APR 17 1300 11
pEC 295 15030 5 APR 11 1201 5
DEC 15 1537 -5 MAR 320 1302 -7
PDEC25—tg02 %5 MAR 24~ 1GQ3— - —r= 13,
DzC 13 1903 -7 MAR 17 1904 - 20
DEC 14 1504 -6 AFPR 1 1905 -5
JAN 1771805 ) - APR T8 19058 - 2
DEC 20 1926 ) MAR 24 1307 -13
JAN 1 1808 1.2 MAR 24 1908 «~13
CEC 22 1%98 2 APR 7 1909 1
QEC 14 1309 -5 MAR 26 19190 =11
EEC—e—1 910 =1} MAR—20- - {9l t— - — = g 7
DEC 28 191t : ] AFR 14 1912 8
DEC z& 1812 4 AFR 2 1513 -0
- JANT127 7 1Gle ™ T T3 T T APR LD 1914 4
CEC 16 1914 -1 APR 10" 1915 4
DEC.28__ 1915 .. _ & _ . .. __AFR .8 1910 2
DEC 156 1514 -0 APR 11 1217 s
CeC 11 1517 -9 APR 5 1918 -1
J AN 3 13t ol MAR—26-1319-_ - -11-
ped 9 1519 =11 MAR 258 19320 -
. _DEC 253 1320 =1 MAR 16 1921 -21
DEC 25 1221 7 7 Ty T “ MAR 31 1522 -5
DEC 16 1522 -3 AFR 2GC 1623 12
JAN. 1 1624 _ L 12 __ _. _ APR 14 1924 8
CEC ¢ 1g2a -1 AFR 3 1325 -3
DEC 16 1525 -4 AFR 19 1525 12
DEC o) 526 1% MAR-19---1327—  ———- =18
ozC 17 1927 -3 APR 1 1928 -5
_DEC 21 1%23 1 MAR 27 1929 =10+
DEC 3718297 7 i =17 TTUUUAPR 200 1930 14
DEC 16 1939 -a APR 2¢ 1331 18
JAN_Z0 _ 1532 41 APR G 1232 -2
DEC 10 18322 -10 AFR & 1933 -2
GEC 28 1533 5 MAR 26 1934 -11
ORIGy Pa
LA
OF POoR G g5
ALITY



DEVIATION

FREEZE DATS DEVIATION THAW DATE
DEL—284 —1 634 4 MAR..28B.- 1935 .. . =G_ _
DEC 20 15835 a MAR 30 1936 -7
J AN =1 1937 16 APR 13 1937 7
OEC 7 I%37 =13 MAR 22— 13238 =& — —
DEC 23 1638 8 APR 4 1933 -2
JAN 2 1540 13 APR 16 1940 10
JAN S 1541 16 APR 11 1941 5
JAN 3 1542 14 MAR 26 1942 =11
OE —1 542 =13 APR— 2 1943 . . -4 .
DEC 16 1543 -4 APR 8 1943 2
DEC 18 1944 -2 MAR 20 1245 -17
DEC 13 oS =7 MAR—21 I5ae =G -
DEC 30 1545 10 APR 10 1947 &
DEC 21 1647 1 APR_ 3 _1948_ =3
DEC 24 1948 [y MAR 30 19439 -7
DEC 23 1543 3 APR 11 19590 5
PEL—11 16850 -0 —~APR-12-..1951 ——e— e B
DEC 16 1651 -3 APR 8 1352 4
DEC 3¢ 1692 10 AFR 21 1953 15
TEC—30 1553 P ) MAR-25 1954 ——— =3 2—-
JAN 2 1953 13 APR 3 1955 -2
DEC 12 1435 -3 APR 4 1956 ~ -2
DEC 14 1556 -5 APR a 1957 -
DEC 30 1957 10 APR 3 1958 -2
DEC— 9. 1833 . =11 ... __ - _APR..1 4 1959 8
DEC 29 1552 3 whkhkmk Rk kR
TOTAL 1206 105
EARLCY ROV 23 MAR Q- -
LATE JAN 30 MAY 5
. ME AN _DEC_ 20 11386 . APR_ 6 . _10a.9G
173, NAME OF LAKE: MONONA ID COoDE: 140183
STATE/PFROV: wis
TATS oy L AREA I 8t MAX DT P TR 1P g m I
LONG: 89 2z W (50 KM) MEAN 2ZPTH: Sa3
_ (METERS) - .
FREEZE/THAwW HISTORY NUMBER OF ENTR IZS: 108
FREFZF—TDATE TRPYTATION— e T L Ay DAT S - - CEVIATION
DEC 132 1651 -1 MAR 25 18852 -
L ) . .DEC 21 1E33 7 _ IR LS ST L0
DEC 18 "1&s5 L3 APR 14 1355 11
DEC 4 1254 -10 MAY 4. 1gs7 31
— .NOV. 23_ . LEST_ .2l -—. MAR 22 1858 -12
DEC 11 1E58 -3 MAR 1S 1859 -19
becC & 159 -5 MAR 26 1360 -8
TEC 2 1930 =12 APRTIC 186t e 7
DEC 1 1861 -13 APR 13 1862 1¢C
DEC 7  1k=2 =7 . _APR 5 18683 2
DEC 11 16673 -3 T APR 20 18684 17
DEC Q 1256 -5 AFR 5 15363 F4
DEC_la___ 1885 u] APR_18 1365 15
CEC 12 1886 -2 APR 1% 1367 1é
DEC 14 1857 o ARPR 31 1368 z8
DoC—Iv TEes =y APR—TS 4860~ ——— 1 2
NOV 24, 1R53 -20 APR 11 1870 &
DEC. 22 1870 a AFR 1 1871 - -2
NOV 20" "1e7! -1a APR 20 1872° 17
NOV 23 137z -1a APR 18 1873 15
NOV._29 13723 =15 APR .14 187¢ _ 11
DEC 12 1372 -2 AFPR leo 1875 11
JAN 10 1276 27 APR IC 1375 : 7
DEC = 675 -3 APR—1E~-18377— — ——— 13 -
JAN & 1873 23 MAR 9 1878 —2as
BEC 16 1873 2 _APR 10 1373 7
DEC 1é 1B73 I MAR 18 " 1880 To=t6
NDOV 22 14890 -22 MAY 1 15381 28
JAN.__ 3. 1832 18 . .MAR._.19 12332 -1£
DEC 7 lap2 -7 APR 13 1883 1¢
DEC 17 1883 3 AFR 15 1884 12



ATI

FREEZE CATE DEVIATION THAW DATE DEVI ON
DEC—1F—1 884 —3 AFR-17 _18B3 ..— .. . 1&a . _
DEC 7 1885 -7 APR 17 1886 14
DEC & 1888 -9 APR 1E& 18437 12
- NOV—Z8 1837 =16 APR T3 1388 10
DEC 29 - 1&8a 15 MAR 26 18a¢ -8
JAN 14 1820 31 MAR 29 1890 -5
DEC 24 1830 10 APR 16 1891 13
DEC 27 1831 13 APR 1 1892 -2
—DEC 11— 1592 -3 APR.__7... 1893 . —— . &4 _
CEC" 2 1893 -12 MAR 11 1894 -23
DEC 25 1893 11 APR B 189% L]
DEC &% 1895 =10 APR— 11896 ——————a@ —- -
DEC 3 1837 -11 APR 5 1898 2
—_ DEC"15““JE97_M_“____mﬁh1_____m~bﬁmm__MAR 26 18933 -8
DEC 7 1898 -7 APR 15 1893 12
CEC 25 18293 11 APR 15 1302 13
--BLEC-14. 1600 — e Qe _APR 11 1301 &
DEC 24 1501 10 MAR 27 1902 -7
DEC 26 1502 12 MAR 21 1903 -13
NOV 2T o03 o e APR- 15 - 1904 1z
OEC 13 15434 -1 AFPR 2 1305 ¢
R ~ it e DEC_ 14 _ 1a8Cs U APR E 1338 5
DEC 8 19046 -5 MAR 2& 13G7 -1¢
DEC 1t 1507 -3 MAR 26 1305 -8
—_— e ——— . CEC 9 1503 . =S5 .- APR & 1909 2
DEC 18 1909 4 MAR 22 1310C -1c
DEC 8 .1510 -5 MAR 21 1911 =13
- pEcrg—trs1t————g—— e —— - “APR 9 - 10%12 £
DEC 15 1%1z2 5 AFR 2 19132 -1
. o e DEC 27 1313 i 13 APR 2 1918 -1
DEC 15 1512 1 APR ) 1915 (=)
DEC 13 1615 1 APR &4 13215 1
S — e e . DEC 16 1%t -2 AFR 11 1217 a8
DEC B 1517 -5 APR 3 1918 c
DEC 27 1513 13 APR 22 1313 17
OECTT3 Gty - Rt b U S— -~ —/ " "MAR 249 1320 -5
DEC 21 1620 7 MAR 16 1921 -18
. L DEC 19 1521 5 MAR 25 1922 -G
- - DEC 13 "1gz22 =1 T APK 19 1923 1¢&
JAN 1 162s i8 APR 13 1924 1o
e i it DEC__1AL 1G24 - JUN & MAR 27 1925 -7
vEC 10 123 - AFR 15 1928 12
ZEC 3 1szo -3 MAR 17 19327 -17
DEC—s—tg27 s TMART26 1329 ---—— - —-§
DEC 21 1523 7 MAR 27 1329 -7
LDEC 3 1629 -11 o MAR 17 1930 -17
DECT1&8 1630 T 2 T MAR 287 1931 -1C
JAaM 30 1632 47 MAR 30 1932 -
OEC 10 1632 . =& ... _. ... __ _MAR 27 1933 -7
DEC 13 1933 -1 . MAR 26 19234 =5
0EC 20 1634 s} MAR 213 1333 -G
DEC—I1 1535 3 MAR-27 - 1936 ~— - -7
JAN =) 1837 22 APK 12 1237 °
DEC 1 1537 -3 MAR 22 1931 -1z
DEC 19 1633 = TMAR 31 1939 -3
DEC 11 1939 17 APR 11 1340 B
DEC 3 ...1940 . =11 APR 9 1941 [2)
DEC 29 1541 13 MAR 24 19ap2 -1C
CEC 7 1842 -7 MAR 31 1943 -3
DECIx <3 o} TMAR2& 1044 T =10
DEC 1& 1544 L3 MAR 17 1345 -17
DEC 12 1643 =2 . . MAR 21 1945 -132
DEC 18 " 1sas ~ TTETTTTTT T TTARPR S 1947 2
DEC 9@ 1647 -5 MAR 26 1948 -8
SEC 24 1648 ~30 — —MAR .26 .19493 -8
DEC 15 1949 1 APR 7 1952 P
DEC 11 1959 -3 AFR 8 1251 5
DEC—YE—1551 2 APR= 61962 —-— -~ 3
JEC 17 1622 3 MAR 20 12353 -14
DEC_30 1553 o 16 _MAR 12 1952 ~22
DEC 31 1654 R X TTTTTTTTMAR 24 1955 - 10
DEC & 1555 -3 MAR 243 1956 -1
. DEC 1316556 .=1._ .. _MAR 15 1957 -19
DEC 12 1957 -2 MAR 31 1958 -3
DEC 8 1658 -5 W Nk ok kR ok Wk kK

ORIGINAL PAGE IS
OF POOR QUALITY



FREEZE DATE

ODEVIATION

THAW DATE DEVIATION
FOTAL —106 ] QB e e e
EARLY NOgV 22 MAR 9
_ LATE JAN 30 MAY & -
MEAN DECT# 11+21 APR ™3 1177
174 . NAME OF LAKE: NAGAWICKA ID CQdsEs 140193 '
— STFATFE/PROVI—WI-S - e —
LATS 03 SN AREA: 3.71 MAX DEPTF: 28.58
LONG?Z 88 23 W (S5Q KM) MEAM JZPTH: 110
(METERSY ”
FREEZE/THAW _HISTORY NUMBER_OF ENTRIZS:  _12 T —
FREEZE DATE DEVIATION THAW DATE "DEVIATION
ook kb R ROR APR 17 1947 12
TEEFEE T NRE MAR 2% -~-19458 —~ -
dokkE Rk kR k KRR . MAR 28 1949 -£
L RO R R RIR R — o APR |1 1550 -z
Iy T A, APR 7 1951 £
3k R e K APR 3 1952 Y
—_— LR TR R - MAR- 3% 1953 -3
kG kA kA eI N KR APR 5 1354 2
ded gk Rk R ok AFR 6 1953 3
L R R R MAR 30— 1956 o
LR TR L EFERTE] APR 2 19357 -1
dk ok kK ook kK kR APR S 1958 2
TOTAL ] 12
EARLY 3 kK MAR 25
LATE . o kkAdekk — “APR.17 . —- -
ME AN khoxkog [+ 3 o] APR 3 S« 6C
3175+ MNAME OF LAKES: RCCK Ip ¢od2: 149212 .
STATE/PROVS wls
LATS 43 5N AREA: 5«85 MAX DEPTE: 171
—— e L ONGE - —3 B 54 W e {(SQ KM MEAN-DEP.THI-.. . Bel - nn —— —
(M=ETERS)
T T FREEZEYTHAW HISTIRY NOMBER OF =ENTRIES: EX=
FREZZE DATZ DEVIATION THAW DATE CEVIATICN
...... ek vk gk Ak ok kok ok AFR_1a 19245 .32
wodk d kA K K KN MAR 27 1925 -£
dodk ik kk kR ok APR 16 1928 1=
R R TR MART Yo 192T =13
LT E LY T MAR 24 1928 -8
FEEFREFAR AR e MAR 28 1929 -&
EFFFTTE FEETe s TMAR 18 1930 -18
HEFEEEEIRE AEER MAR 25 1923 -7
_ Ao B o dr ot A APR.. & 1932 L ... 3
Aok k= Rk ek ok MAR 186 1933 -13
LEZ TR T2 T MAR 21 1934 -11
LR R LS MAR-Z0 1935« ——- - =2
EXEEESEEE S L F MAR 29 1035 -2
RS 3 T AFR 12 1637 11
FENTFREREFRE® TTTTTMAR 22 T1938 ~1¢
F Sk okok Xk APR & 1933 3
. LR RS L EE LT S, AFR .15 1344 12
PRI AN S 2T T APR 11 1341 10
By Frkraw APR 1 1942 . ¢
Rk R Rk e APR 84 ——f{GQ43 - =~ -~~~ 3
42k ko R A ok APR & 1944 3
bt R A XS L MAR 24 1943 -8
e WHR KKK ko ok T UMAR 22 1946 -1C
LR EEE R 22 223 APR 12 1947 11
dokk ek RydokRok . .. MAR 31 13748 -1
2 dotok ek WK ek MAR 29 1946 -3
kkkX Nk RAE REK APR 11 1950




OEVIATION
‘13

QF POOR

FREEZE DATE DEVIATION THAW DATE
2 de it e e ok o % ok APR. 14 _1951. . .. -
#oko Rk Rk kK .AFR 9 1952 8
* koo ok Rk kK MAR 21 1953 -11
LIS 2t eyt L MAR 26 195% -8 -
MR RN NEK KKK APR 5 1955 4
TOTAL o - -
EARLY E3 LT T MAR 18
LATE * %k ko . APR 16
ME-AN Bk Qe ——APR._1. 9401
176+ NAME OF LAKE: SHELL 10 CaDz: 140233
STATE/PROV: Wis N e
LAT: 45 44 N AREA: 10.47 MAX DEPTH: 11.0
LONG: 21 54 W (50 KM) MEAN DZIPTH: 0«0
—_ ——EMETERS) . e -
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 58
FREEZE DATE DEVIATION T THAW DATE CEVIATION
Bk Rk ok K sk APR 22 18932 C
kA kK X b e K MAY_ 10 . 1393 18
s F % ok kMR WO APR 19 1894 -3
e ek el ok APR 19 1895 -3
O30 oS ) APR—20—190% T
DEC 3 1896 3 MAY S5 1907 12
DEC 31 1807 1 _APR 17 1903 -5
DEC 5 1508 5 MAY 11 1209 19
DEC 7 1509 7 ARPR 27 1912 5
NOV. 28 AG13 -2 APR 28. ..1211 I
NOV 16 1<11 -14 AFR 13 1912 -7
DEC & 1sle 8 AFR 23 1513 1
DEC—I® T3 15 APR- 25 —13 14 =3
DEC 18 1914 13 AFR 21 1915 -1
DEC 2 1315 2 APR 21 1916 -1
NOV 25 1514 -5 MAY ™ "3 771917 1y
DEC A 1517 4 ARPR 22 1918 C
DEC__ & 1511 &, AER_1& 1919 - -
NCOV 26 1615 —-a APR 25 1920 3
DEC 17 1620 rz AP & AFZ1 -i&
OEC— %1921 153 AFR—Z28 1922 s+
DEC & 1s22 é MAY 2 1923 1¢C
DEC 5 1923 5 APR 26 1324 4
MOV 25 1923 -1 TAPR 27 18257 -5
NOV Z4 1523 -3 APR 2a 1525 2
NOY 21 16824 -3 APR_14 1927 . -8
DE 1 1g27 1 MAY 1 1928 9
DEC S 1528 3 APR 7 1929 -15
ROV—2% Ysz3 i} APR—T 21930
NOV 25 1930 -2 AFR 11 13 31 =11
DEC i 1631 1 AFR 22 19232 o}
NOV 16 "1632° TRy AT TTUTTTT UUAPR 23 1933 "1
NOV 15 1933 =15 APR 25 1932 3
DEC __2 1634 ——— 2 . ____APR.Z22 1935 o
NOV 22 1635 -3 MAY 1 1938 9
NOV 25 1933 -5 AFR 26 1937 4
NOV 22—+ 537 -5 AFR-t—1938 - —- -13-
NOQV 23 15385 -7 APR 25 1339 3
CEC 14 1929 1a AFR 30 1940 B
NOV 23771649 -2 T APR L e 194 -8
DEC 10 1541 10 APR 17 1542 -5
[ NOY 28 1942 __ =2 e AFR 2& 1943 2
NOv 2¢ 1543 -10 APR 25 1344 3
DEC 12 1844 12 MAR 31 1345 -22
NOV—25 Yo3s 5 APR——3 -] @ AH— e -1e-
NOV 29 1G436 -5 APR 2G 1947 7
NOV 26 1647 -4 APR 18 1943 -
- B DEC 7 1gag ™ I 4 - APR 17 19as -5
CEC 2 194G 2 MAY 9 19530 17
e e NIV 28 1839 - - T MAY 1 1951 =]
NOV 18 16531 =12 AER 26 1932 4
NOV 19 1652 -11 APR 16 1953 -6
. 1
' ORIGINAL PAGE;E
QUALIR >



FREEZE DATYE DEVIATION T4AAW DATE
DEC—10 1953 1-0 APR-20--1954 .. .
DEC 2 1654 2 APR 17 1955 -5
NOV 19 1455 -11 AFR 2B 1956 &
- DET g 1950 B i AFR 2% Tws7T 4 -
DEC 2 1357 2 APR L6 19358 -6
NOV 28 1553 -2 APR 22 1839  __ ____. .0
TOTAL 54 53
EARLY NOV 15 MAR 31
ATE DEC—1-8 MAY -3 l—
ME AN NOV 30 B.11 ARPR 22 B.42
—~177+ NAME OF LLAKFE: SPOONER ID COD=: 142243 R —
STATE/PROV: Wils
LAT: 45 S50 N AREA: 4442 MAX DIPTH: Se2
e b NG —— O L 3 W 50— KM} MEAN-DZPTHI - Dal  — —_—
' . {METERS)
FREEZEZTFA® HISTORY NUMBEROF &R TRTSSS %
FRESZZE DATE DEVIATION THAW DATE DEVIATION
—_— Exkwkk kb knk — . ~AFR .11._.18385 . . -£
L2 ER 22X T3S 3 APR 22 19357 &
K Nk ek ok R Rk APR 12 1933 ' -t}
NOv—2T TSES T APR—I7?7 1959 ——— 1
TOTAL 1 4
) EARLY NOV 27 APR 11 .
- LATE NOV 27 APR 22
ME AN NGOV 27 Q0«0 APR 15 4442
LA NAME UOF AR T SUMWMTT I~ Cao= 1430252 Tttt T )
STATE/Z/PROV ! wls ’
LAT: 46 2E N AREA: = 1.85 MAX DZPTHS = &.82
LONG: 9Z 12 W {SQ KM) MEAN DIPTH  — fNe0
(METZRS)
FREEZESATHAY HISTORY NUMBER OF ENTRIES: 2
o . FREZZE DATE DEVIATION THAN DATE DEV TATIGN
T T T T T R R ke ke k kT T T TAPR 21 1953 -l
NOY 17 1€549 ] APR 23 1359 1
TYOTAL . 1. i —— —— - 2 - o
EARLY NOV 17 APR 21
LATE NOV 17 AFR 23
MEAN NOVY—17 O e APR -2 - 1 .0C
175+ NAME OF LAXKF: THQUT ID CObz: 140263
—_ STATE/ZPROV: _. wls . .. . e —
LAT: 36 2 N AREA: 1546 MAX DEPTH: 3540
LONG: 86 a0 w (SQG KM) MEAN DZP TH:Z D40
. T T AMETERSY T — e il
_ FREEZE/ThAW HEISTORY __ _~ NUMBER OF SNTRIZS:  1C
FREEZE DATE DEVIATION THAW DATE DEV1IATION
FERERE phwkkx APR 30 1G42 (4]
L E 33 MAY —]—1943 —— -- -—1
LRSI I E R I3 MAY 3 1944 3
2 e e A e oo e MAY & 1947 6
RS ES L IR T TTTTTAFR 23 T19a8 -7
P LS NS T PYY MAY 15 195D 15
T L BEkR K Kk kwk _ e e APR 27 1952  __ -3
2 T EFY S TR T APR 23 1953 -7
EEEEET R R 2 T APR 22 1954 -8

DEVIATION
. . w2



DEVIATION

DEVIATION

FREEZE DATE THAW DATE
Nk e dedk ok kak APR-29.1959 — - .. . =1
TOTAL a] 10 ’
EARLY * e ok ok AFR 22
TATE THEREEX MAT 1O
ME AN EEEE L L 0.0 APR 30 G6e66

—3 B0« NAME-OF | AKEI - WAUBESA

10-CODE: 140273

STATE/ZPROVS wils

LAT: &3 1 N AREA: 8455 MAX DEPTH: 105

CONGS 919w SO~ KMY MEAN-"D=PTH: oS -
(MZTERS)

FREEZE/THAW HISTORY NUMBER OF ENTRIES: 17
! — R
FREZZE DATE PEVIATION THAwW DATE DEVIATION
R LT R T MAR 27— 1930 - - — -~ -5 -
FHRERR KRR AKX N APR 10 1940 9
L N bk L2 A LT T T _ APR © 19541 ]
- T TTTEE ok ki B o o APR 24 1942 23
o ok Ak O ok ok AFR 2 1343 1
_____________ e .. kR TRk Rk R RRK_ — S --. MAR 30 1944 -2
%ok koskok o ok & MAR 17 1945 -1£
Rk ek REk MAR 19 1546 -12
W ok ok - - APR 6~ 1947 -5
ok %k ok Kk kR MAR 27 1948 =5
- bbb a2 L ) MAR 27 1949 -5
DEC 1471949 7 T T 5T T APR 7 1950 €
NaOV 23 1650 -16 APR 11 iss1 10
I e e .- DEC 14 1631... 5 APR S 1352 &
DEC & 1552 =3 MAR 21 1553 -~11
DEC 18 1533 9 MAR 18 1554 -14
- —DEC Y0— 1958 — -— - q - - - APR- 3 1955 e
TOTAL ) 17
i . EARLY NOV 23 MAR 17
T LATE DEC 18 - T APR 2a
i E AN DEC 9 .13 APR 1 9 e B8
-r&fv——N#ME”BF“tﬂt?T-WiNGﬁﬁ——“——““ﬁﬁ"_—‘—*““1D“CODET“”140305' - -
STATE/PROV: WIS
LAT: 43 I N AREA:® Cel MAX DEPTH: Adga
TTTTTTTLONGY T T8gT2s w T T T {50 KM} MEAN DEPTH: & 9.2
(METERS)
FREEZEZ/THAW HISTORY NUMBER OF ZNTRIZS: 34
FREEZE CATS DEVIATION THAW DATZ DEVIATION
o DEC™ 29 "lay? — —°° 7 3a 7o T MAR 9 1873 -2¢
DEC [+ 1873 11 MAR 2GS 1879 Lo}
e NOV 19 1875 . L =8 MAR 23 1332 -6
NOV 15 1850 -3 APR 29 1£931 23
NOV 20 1831 -5 MAR 2 153z -27
oECT—2 Tees T APR-1C---1383--- - 12
NOV 15 1833 -10 APR 13 1384 1
__ NOV 22 1832 =1 APR 13 13ss 15
T DEC 87 1883 S T 2 TAPR 153 1386 17
NOV 24 1885 -1 LE LS XS T Y2
- ~NOV_20_.1837. . ... __=5__ e ... AFR 13 1383 18
DEC 12 1387 17 MAR 2& 1883 -5
SR FTE T R TED MAR 24 1392 -E
DEC—% 39 0— 9 e ke e e i v W - Co-
Bk ko koK ok Wk APR 2 18392 4
B NO!_}B_MIage___NWk -7 . APR 5 1393 7
NOV™17 ™ "1323 Y T T T MAR 10 tags -1¢
NOV 15 1R"94 -10 LR R ESE A S 1Y
FREAkRMER KER . . .. _. . MAR 33 1ags 1
NOV 2 1513 -23 EE LS P FTEM
NOV 29 1914 4 LRI 23 ¥ T
Jis
IJ g
oﬁleP_*% QUALITY
oF P00




DEVIATION

FREEZE DATE THAW DATE DEVIATIO
e e ok ok ek i MAR 20. 1916 - ———— .. —= -
NOV 27 19186 2 32 ok ok ook ko K ok
— NOV 20 1625 -5 LI TR TR E T
T RERTEENEETEY MAR24 1928 =5
NOV 29 1528 4 ! MAR 25 1929 -
NOV_ 17 1523 -8 $Aekhpkkeke,
EEX F 3T =] MAR 25 1935 -
4k kR ok ok e MAR 24 1936 -5
e sk o ok 2 e e APR -10—1937 - - ———12
Wk Kok ek F Rk K MAR 21 1938 -8B
NOV 25 1938 0 MAR 25 1339 -
FETERR ORI AFRT9 1940 11
NOV 13 1640 ~12 Ak R kKK KK
YRR kK kA R MAR 24 1944 . =5
' DEC 2 1544 7 MAR 17 1945 -12
NOV 24 1545 -1 MARE 2D 1346 -9
ek Ak k. MAR 26 19&8 - -3
DEC 7 1548 12 MAR 27 1939 -2
NOV 25 19435 0 APR 7 1950 Q-
NOV 23— 1wS0— =2 APR—9 t98l-————— -~ 11"
NOV 28 1552 - 3 ek e ok ok 3 ok ke ok K
—_— . N MOV 27 1%38  ___ __ .. 2 s L EEE ST 2 2
NOV 15 1953 -10 e e ok o e ok ek
TOTAL 32 az
e EARLY . -NUOV _ 2. - - MAR .. 2 .
LATE DEC 2% APR 29
ME AN NOV 25 1029 MAR 29 12«10
182. NAME J3F LAKE: WINNEBAGO ID CO0=: 1392313
STATE/PROV? wis
e AAT ;- --db G N — —AREA! . 557452 MAX DEPTHI - - Gol oo e
LONG: 88 24 W {50 KM) MEAN DZPTH: de7¥
(METERS)
FREEZE/THAW HISTORY NMUMBER OF ENTRIEZS! 3
~ FREEZE-CATE . . _DENMIATION THAW_DATE . ____ __DEVIATIGN
3 d v it Mol ok ok ek ok APR ;‘- ’;3'," -
DEC 7 13537 4 APR =3 15358 -3
NUV 29 1559 - AFPR— YT 95y <
TOTAL 2 3
EARLY NOV 29 APR__2 -
LATE DEC 7 AFR 17
MEAN OEC 3 4400 APR 8 6+A8
) NWAME UF CART : SULNC AU I+ J300
STATEAPROV? wls
LATY 45 32 N AREA Te21  MAX DEPTHI {21 L _
LUONG: 92 23 W (SQ KM) MEAN DIPTH? D0 T
(METERS }
FREEZEZTHAW AISTORY NUMBER OF ENTRIES: 1

FREEZE DATE
5

DEVIATION
3

THAW DATE

—_—FARLY _ _NOV 23

TOTAL

LATE
MEAN

NOV 23 1
1

FEE RS E T 1T T
2J
EEE S TS I [

NOV 23
NGOV 23

Rk x
%k




188 ¢—NAME_OF L AKE: -BROWNS

1D -COOS 2. 140373 T .

STATE/PROV:? wis
LAT: 42 41 N AREA!: 1460 MAX DCPTF: 13.8
— LONGT 583 15 W CSTKM) MEAN DZPTH: 00 -
{METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES:” ~27 7~ = ™ ’ )
FREEZE DATE DEVIATION THAW DATE DEVIATION
TR KRR APR 13 1955 o=
NOV 22 1855 0 EE T XTI TS T0
— TOTAL 1 . - I 5
EARLY NOv 22 APR T 1
LATE NOV 22 APR 1
P MEAN- - —-NOV 22 08 Q —e. . - APR 1 0.0
185, NAME OF LAKE: MUD 1D Caos: 143423
S STATEsPROVS:  wi1S . )
LAT: 42 82 N AREA: Celé MAX DZPT hi Be3
LONG!? as g W {SQ KMm) MEAN DZPTHL . Qe 0
—_ . v LMETERS )
FREEZE/THAW HISTORY NUMBER OF SNTRIES: 1
FREZZC DATE DEVIATION THAw DATE DEVIATION
NOV 7 1553 0 ok 30k oK Kok Kk
. TOTAL. . ... e -
EARLY NOV 7 [ FIRTE
LATE NOV 7 * ok ok
A NOV 7 =T 2 o g e e R O
18¢. NAME OF LAKZE: TURTLE 1D CaHz: 143453
e STATELPROVI. WIS . L
LAT: 46 14 N ARZ A S.80 MAX DIPTF: 1445
LONG: 59 15 w (5Q KM} MEAN DIPTH: el
TMETERSY
FREEZE/ThAY HISTORY NUMBER OF ENTRIZIS: 1 L
FREFZE DATE DEVIATION THAW DATE DEVIATION
NOV 28 1655 o FEEERE R AR
TOTAL ¥ 0
EARL Y NOV 28 * Rk Kk
LATE NOV 28 ok ok ok
ME AN INTHAVEN-E: S K'Yy BREREE T 0.5
187 . NAME OF LLAKEI PEWAUKCEE ID CJo3: 132473
STATEYPROVE ®FS - = -
LAT: £3 5 N ARES A: 10410 MAX DEPT k! 13,7
__LONG: 885 17 W (50 KM} MEAN DIPTA: 3e3
- 7 S T - "{METEZRS}
e iee_ _FREEZE/THAW _HISTQRY . .NUMBER .OF. ENTKIZS:.. __1 _ . ._.
FRESZE [OATE DEVIATION THAW DATE DEVIATION
dcdow ok ko kB & APR 1 1935 [}
S yQTALT T e e BT
EARLY ok ok gk APR 1
- CLATE L kMR —_— APR 1
ME AN kg xEk 0.0 APR 1 0.0
pAGE IS
ORIGINAL PA




. — 188 —NAME_OF—L AKEI—PINE

ID-CODE3— 140881 - o0 .

STATE/PROV: wls
LAT: 42 T N AREA: 2. 85 MAX DEPTEF: 2640
CUNGS EB" 23 W SO KMY MEANTDZFPTHI "1 21 -
{METERS)
FREEZE/THAW HISTORY NUMBER OF =NTRIZS: — ¢~ ——~ " ——=
183« NAME JOF LAKE: NORTHIEAST) ID CODZ: 140491
] STATE/PROVS wis . . e .
LAT: 342 ¢ N ARE A 177 MAX DZPT F: 23,7
LONG: 88 23 W (SQ KM) MEAN DZPTH: 12.7
— — (METERS)
FREEZE/THAW HISTORY - NUMBER OF TNTRI=S: 2
90— MAME _OF_LAKE - NORTHAWEST) . Ip CODE:..143501 —
STATE/PROV: wis
LAT? 43 S N AREA: Celd7 MAX DUEPTES 2245
TONG: B8 T W (3 RM )y —MEAN JIEP Tt —1 et —
(METERS)
FREEZESTFAW HISTORY NUMBER OF CWNTRIZs: ¢ ”*" T
1931, NAMEZI OF LAKC: CKRAUCHEE ID €OD=: 143511
o STATE/PROV: wis o
LaT: 3 8 N AAEAT 7 e B1 MEX OZPTF: 29.8
LONG: 88 2¢ w £SO kM) MEAN DEP T 1243
- —— - {METERS) -
FREEZEATHAW HISTORY NUMBER OF ENTR IES: 0
—182., NAME.  JF_LAKE: DCONOMOWICIMAINY .  ID_CADS:_ 143321 .
STATE/PROV: WIS
LAT: 43 6 N AREA: 3+10 MAX DEPTF: 13.5%
TONG AN 28w TSR KMy MEAN I P TH I — QS — o e -
(METERS )
FREEZES/THAW HISTORY - NUMBER 'OF ZNTRIZS: ~ ~ ¢
193« NAME OF LAKE: FOWLER ID CODZ: 1403531
STATE/PRDY: _ wls_ =~ ] ]
- LAT: 43 TN AREA® Q3477 MAX DIZPTF: 15.2
LONG: 88 30 W {50 KM) MEAN DZIP H: det
. e (METERS }
FREEZEATHAW HISTORY NUMBER OF ENTRIZS: o}
— 198 NAME, OF LAKEI _LAC LA BELLE..... ___  I0.CODZ: .149541 .
STATE/PRUOV ! wIls .
LAT: 43 8 N AREA: 4453 MAX DEPT b+ 14,2
—LONGI SBT3 W CEOKM ) MEAN-DIP-IHI— ~Fe I —————
(METERS}
T FREEZE/THAW HISTOHY NUMBER_OF_E'NTrg €8 T T T T e )

%g;_P(xJR,QﬁJAlﬂgﬁf



175% NAME OF CAKET SICVER I COU=+ . 1I'%0551 -
STATE/PROV: WIS
LAT: 43 5 N AREA: 0490 MAX DEPTF: 1344 -
LONG: &8 30 W T80 kM) MEAN DZP TH: 4,8
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIES: 0
196. NAME OF LAKE: DELAVAN IO CODE: 140561
— STATEZPROVI- WIS [
LAT: 42 37 N AREA: Ba39 MAX DEPT F: 17.2
LONG: 8B 36 W (50 KM) MEAN DZP 143 Bal
—EMETERGY - - e --
—— . EREEZE/THAW HISTORY = MNUMBEZR OF ENTRIZS: = 0
— T NAWME-OFEAKET—GREEN - CaDEt— -1 457 - — o0 - e
STATE/PROV: w15
___LAT: 434S N AREAS 29472  _ MAX DEPTF: 7242
CONGT B8 G w (2@ KM) MEAN JZP IH: 33.1
{METERS)
T FREEZE/THAW HISTORY -  NUMBER OF ENTR IES: o
195« NAME OF LAKE: BEULAH(4BASINS) ID CODZ: 143541
G m. L. STATS/PROV: wWIs ... . ]
LAT: £2 45 N ARE AT .30 MAX DIPT#: 17.7
LONG? 88 23 w (5Q KM) MEAN DZP H: Ba0
—— — ~(-METERS} —-
oo . FREEZE/THAWw HISTORY = _NUMBER OF ENTR IZS: o
e T T NAME—IF "TAKF I B IGTCEDAR ¢ o~ —e—1 G CNDE L 149591
STATS/PROVE wis
_ LAT: a3 23 N AREA! 2087 MAX DEPTF: 31.9
: CONG:T™ 38 16 w (SG KM) MEAN DEP I 11.1
(METERS)
- FREEZE/THAW HISTORY "~ NUMBER OF INTRIZS: 0
200, NAME OF LAKE: BUTTERNUT ID CID3: 143611
e e, . STATE/PROV: wis . .. .. o )
LAT: 45 58 N ARE &1 44T MAX DIPT ! 9.8
LONG: 38 3% w (SG KM) MEAN DZP Iz DeC
- {METERS) ~ -———-
N _ _FREEZE/THAW HISTORY __ _ NUMBER OF ZNTRIES: 0O i
PO AM E D F AR E B EAR IO CODS 14952t s e e
STATE/PROV! wls
LAT: 45 38 N AREA:  5.50  MAX DZPTF: 2645
TTTTLONGE T 9 A9TW (50 KM 7 MEAN DZP IH: QgD TS e e
(METERS)

FREEZE/THAW HISTORY NUMBER CF ENTRIES: 0



Z02% WAME OF CAKET PRATIRIE Io<oo=T 130531 )
STATE/PROV: wils
e VAT 43 22 N AREA: Sell MAX DEPTF: __ 8.9 e
LONG: 91 43 W - { SQ KM) MEAN DZP 1M Qe
{ METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IES: o}
233« NAME OF LAKE: RED CEDAR ’ ID CaDz=: 1423341
—————e e STATE/PRAUVE - ~#wIS— - - e e o
LAT?S 45 3& N AREA Te6 MAX DIPTF: 152
LONG: 91 3% W (S0 KM) MEAN DZP TH: Qe
TTEMETERS Y O -
e FREEZEZTHAW HISTORY _ _NUMBER 0OF _ZNTR IZ53 ¢
T U T TNAME T UOF CARET TLONER T EAU CLATRE —— 10 CUDZ: — " ITGIGFHL —— = -
STATE/PROV: wis
e eee, JEATZ 46 16 N AREAZI 3431 . MAX JEPTER: . 1248
LOMGI 91 32 w {50 KM) MEAN DEPTHI Dal
{METERS)
" FREEZE/THAW HISTORY | NUMBER OF ENTRIZS: 0
25 - NAME OF LAKE: MIDDLE EAU CLAIR IC C30=: 1435351
e e - STATESPROVE. WIS e e e .
LAT? 45 18 N AREA: 3468 MAX DZPTF: 19.8
LONG: S1 31 w {50 KM) MEAN DEPTAL Jel
T UMETERS Yy -
oo FREEZE/THAW HISTORY =~ NUMBER OF ENTRIZS: = 0
ZJB . NAME JF TCAKE T NAMNEKAGON I'D—CaOaET AJe T e -
STATE/PROV: wils
_LAT: 46 12 N AREAI 1300  MAX DEPTHI 1340
LONG: 91 7 W (5@ KM) MEAN J2ZPTHA: Nel
(METERS)
: T FREEZE/TLAW HISTORY - NUMBER OF ENTR1ZS: 0
207 » NAME OF LAKE: UPPER EAU CLATRE ID COD=: 140691
i s SSTATESPROV . L WIS o L L= .-
LATS 45 1S N ARE AL sal7 MAX DZPT 2 25«5
LOMNG: 31 29 W {50 KM) MEAN DEPTHI Jad
CMETERS} o -
_ FREEZE/THAW HISTQRY - NUMEEB“QEmgﬂtBjigi____OM B
— g T NAME  OF AR E T I G SAND 1O 1407 1t
STATE/APROV: wls .
LAT!? 45 S0 N AREA: Se 67 MAX DEPT4: 16«8
LONG: G2 13w {SQ KM} MEAN DzZP IH: [ o 2
{METERS)

FREEZE/THAW HISTORY NUMBER OF ENTR IES: )



29 e TNANME OF CAKETCCOAM 100 139721

STATE/PROV: WIS
LAT: 45 48 N AREA: 4.88 = MAX DEPTFI 3.8
LONG: 92 20 W (S0 KM) MEAN DZP TH: ~ 0.0
, (METERS }
FREEZE/THAW HISTORY NUMBER OF ENTRIE3: O )
219, NAME GF LAKE: YELLOW IC CODZ: 183731
T __STATE/PROV: WIS - y :
LAT: 25 88 N AREA: 9e26 MAX DIPTF: 948
LONG: 92 24 W (SQ KM) MEAN DIP TH: Jel
s T T L (M TERS Y
i __FREEZE/TrHAW HISTORY .~ NUMBER OF =NTR IES: 5
— 2t NAME OF AKET—1ONG 1D CIDE: -183751
STATE/PROV: wis
. ._.LAaT: 38 18 N AREA: 4430 MAX DSPTF: 2947
LONG: 91 24 w {SQ KM) MEAN JERP TH: D40
(AZTERS)
" FREEZE/THAW HISTORY NUMBER OF ZNTRIZS: I8
ZiZe WNAME OF LAKES WISSUTA ID COdZ: 182751
o STATEZPRONV: w13 . o )
LAT: a8’ 537 N AREA: 25430 MAX DEIPTH: 2240
LONG: 91 2C w (50 KM) MEAN DIPTH:  JaC
(HETERSY— - —— - —m— —m
FREEZE/THAW HISTORY __NUMBER OF ZNTRIES: 5
21 3% N O T A AR OS -G i1 eFFr— o —— -
STATEZPROV: WIS
LAT: Lh 2E N AREA: 3.22 MAX DIPTE: 1741
LONG: 90 42 @ - (SQ KMY ™™™ MEAN DZP I 0.0
_ (METERS)
FREEZE/THAW HISTORY 7T 7T T NUMBER OF ENTRISS: 2
218+ NAME OF LAKE: FOX ID CJ3=: 120301
e STATE£PROV: . . wlS._ _
LAT: 43 35 N ARE A: 10.63 MAX DIPTF? 5,6
LONG: 88 36 W (SQ KM} MEAN DZP IH: .
(M= TZRS}-- -
FREEZE/ThAW HISTORY  NUMBER OF SNTwIZS: 0
— ST NAMEOF AR E S AARDON——————— [ D CODEL—1 4082 — -
STATE/PROV? wis
LAT: 46 13 N _ AREA1 34386 MAX DEPTED 311
LONGY 91783 W 77"~ — T T[SG KM)  MEAN DSP ! 0.0
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS? 0 ORIGINAL PAGE IS

OF POOR QUALITY]



. TNE ON D COoT T 130341
STATE/PROV: WIS
LAT: a46_30_N AREA? 3,70 MAX DEPTF: 17el. o
LONG: 91 43 W (50 kM) MEAN DZP i3 04l
(METEZRS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0
217. NAME OF LAKE! ST CROIX FLOWAGE 1D CODZ: 1423351
e SYATEZPRAOV?E — WISom ot o e e e
LAT: 45 15 N AREAZ 7.75 MAX DEPT#: 8.5
LONG: 91 £2 W (SQ KM) MEAN DZP H: De0
. (METERSY - =~ -~ -
FRECZE/THAW HISTORY NUMBER OF ENTRIES: 0
Z137% NAMES OF AR T AL TOONA 10 CoE—redEadyr— T
STATE/ZPROV: Wls
LAT: &8 &G N AREA: 300 MAX DEPT#:  Teab____
LONG: ©1 26 W {5 KM) MEAN BZPTHI 0.C
(METERS)
FREEZE/THAW HISTORY MUMBER OF ENTR IES: o h
219. MAME OF LAKE: EAU CLAIRS ID CODE: 140891
 STATEARROV:_ —wWlS — - e
LAT: Gh BD N AREA S He 3 MAX DCORTEI 7.8
LONG: 91 & W (50 KM) MEAN D=P IH: 2.0
CMETERSF— =" ~ e
FREEZE/THAW _HISTORY NUMBER OF ENTRIES: 0 ) _
220 NAME OF CARE T BUTTERNTT O30S 1% TS0t
. STATE/PROVS WIS
LAT: 45 55 N ARE A: Se28 MAX DEPTF:  12.8
LONGT BS 0 W TSG KM MEAN DZP TH: Tall
( METERS)
FREEZE/THAW HISTORY "NUMBER OF ENTRIZS: 0
221« NAME IF LAKE: FRANKLIN ID COD3=: 147911
T _STATC/PRGOV: . W1S - _ . ‘ .
LAT: <5 Se N AREA: 351 MAX DIZPT#: 15.2
LONG: 89 0O W (SQ KM) MEAN DZP 1d: Jal
- — - (METERS)
____FREEZE/THAW HISTORY NUMBER OF ENTRIES: O
—E BB NAME—AF—EAKET - KENTUCK 1D-CODIT——13022¢ RS
STATE/PROV! WIS
LAT: 45 $9 N AREA? 4,03 MAX DEPTF: 1242
LONGET 89 0 W sSG KM) MEAN DZP H: Ged T TTTTTIRTTo
{ METERS)
FREEZE/TFAW HISTORY NUMBER OF enTrRIES: o 7 7



s o e . . S e e

€23+ MNMAMEOF LAREIPINE TO—CODE: 40941
STATE/PROV: wils
LAT: 45 41 N AREA: 6476 MAX DEPTF: __ 4¢3 _ _ o
LONG: BB 56 W {S5Q KM} MEAN DEP i Qa0
{METERS}S
FREEZE/THAW HISTORY NUMBER OF ENTR IES? o
224, NAME OF LAKE: KOSHKONING ID CODE: 140951
e STATE/PROV: WIS A -
LAT: 42 2 N AREA: 42435 MA X DEPT t: 2.1
LONG: 98 S8 W {SQ KM} MEAN DZPTH: s Y e)
e EMETE RS ) - T
e FREEZE/THAW HISTORY __NUMBER OF SNTRIES: 0

RS T NAME OF AKE T CACERONFALLS HE ———— 1D €003 —lA09s——————————— - -

STATE/PROV: wis

LATS 435 21 N AREAT 4412 MAX DIPTF: 12,2 o
LONGT 88 15 W TCEG KM T TMEAN DIP H: Ou
(ﬂthRS)
- FREEZE/ThAW HISTORY NUMBER OF ENTRIZS: ¢
226« NAME OF LAP\E HioH FALLD RioSER IO COoxtl 13057
- L WIS__. . U
LAT: 45 1¢ N AREA: 607 MAX DEPT ki 1645
LONG: . 38 11 W {Sa KM) MEAN DZP T ! OuC
(METERS ) - --
FREEZE/THAW HISTORY NUMBER OF ENTRIES: o
— BT NAME—OF AR ET—CLEAR FO—C X033 1409091 - - m-— memm e
STATE/PROV! Wis
LAT: 45 52 N AREA: Gel25 MAX DEPTH: 30.5
- CONGT 89 34 "w TUUU{SG KM) TTMEAN DEP WH: 9.0
{METERS)
T U FREEZE/TRAW HISTORY T T NUMBER OF ENTRIES:T G
228. NAME OF LAKE: PELICAN ID C3DZ: 141001
. STATE/PROV: W1s. . e :
LAT: 45 30 N AREA: 14452  MAX DEPTF: 1146
LONG: 82 12 w (SQ KM) MEAN DZP iH: )
- METERSY - —— —
o _FREEZE/THAW_H1STORY . NUMBER OF ENTRIES: _ O
G NAME ~OF L AKE : ~SGUIR REL 10-CODs
STATE/PROV: WIS
LAT: 45 52 N AREA:  S.48  MAX DEPTF: 13.7
LAONGT 89 54w {SQTKRM) MEAN DEP M Vel Tt T
‘ (METERS }

FREEZE/THAW RISTORY

NUMBER OF ENTHR IE5: "0



230 NAME UF TARE: TUMAHAWK 1D COo= 19103
STATE/PROV: wils
LAT: 45 50 N AREAZ 1470 MAX DEPTFI . 2440 , —
LOMNG: 39 40 w {SG KM) MEAN DCP TH: Del
{METERS)
FREEZE/THAW HISTORY NUMBER OF ZNTR IZES: 0
231« NAME 9F LAKE: THUNDER ID CODS: 141041
e S TATE/PROV-: -Wils - —
LAT: A5 &7 N AREA: Tele MAX DEPTF: 2.7
LONG: 839 13 w {(SQ KM) MEAN DIP IH: Qa0
{METERS Yy - -
FREEZE/THAW HISTORY NUMBER OF ENTRIZ5: o e
L3253 NAMEUF 1TTAKE T BACSAM It Capes 3105t
STATE/PROV: WIS
_ LAT: 45 28 N AREA3: 831 MAX DEPTH: _ 11.3 -
LONG: 92 26 W (5Q KM} MEAN DEP IH Del

(METERS)

FREEZE/THAW HISTORY

NUMBER OF ENTR I£5: 0

— _ —————— £ N — e em -
233. NAME OF LAKE: BIG ROUND ID £t 141061
e e BT ATEAPRUVE . WS . — - ———— e [ [ [ — .
LAT: 45 32 N AREA! La11 MAX DZPT i Se2
LONG: 92 10 w {50 KM) MEAN DZP TH: 0.0
- tMITERS) - -
FREEZE/THAW HISTORY EQﬂﬁEBAQE_EﬂIRJ§§E“__,Q____",,.___.Aﬁ el
o3 NAME - OF TTAKE T CTEDAR IO Coy=: 13 1o71— Il
STATE/PRUV? WIS
o LATE 85 13N T AREAD 4445 MAX DEPT: 98
LONGT 2 35 w {SG KM) MEAN DZIP IH: Dal
{MZTERS)
T FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0 - o
235« NAME OF LAKE: wWAPJGASSET ID COD=: 1410831
e STATE/PROVS— wlS._. S =we=s AR
LAT: 45 20 N ARE A a,B0 MAX DZPTF: 9e 8
LONG: 92 26 w {SQ KM) MEAN DZP IH: Ja0
TAMETERS )~ e
FREEZE/THAW HISTORY . NUMBER_OF ENTRISS: o o
— It NAME—OF 1TAKET—RIcE IO CaADET—13109¢L
STATE/PROV: Wis
LAT: 45 54 N AREA:  2.99  MAX DEPTEF: -
LONGY 7850 & w (SO KM) ~ HMEAN DZIP 1Y 0v0
(METERS)
FREEZE/THAW HISTORY NUMBER OF ZINTR IZS: 0

M
N




dJko NAME OF LAKE> L OUAND T Coo=2 i% 1l 21
STATE/PROV: WIS : _
LAT?: 45 1S N AREAS 2418 MAX DEPT 3 16.5 .
LONG: G1 23 W {5d KM} MEAN DZP IHT 0.6
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IES: 9 o
238. NAME OF LAKE: REDSTONE ID CODE: 141131
—  STATE/PROV:— Wls. e —
LAT: 43 37 N AREA: 2443 “MAX DEPTF: 12.2
LONG: 37 & W (S0 KM) MEAN DEP H: De
(METERS Y
e FREEZE/THAW HISTORY NUMBER OF ENTRIZS: ¢ o
R NAN E S CAR T GR IND STONS AR-COD T4 1T 41 ——————r
STATE/PROV: wls
LAT: 45 5E& N AREA: 12460 _  MAX DEPTE: 1840 o _
LONG? 91 25 W (50 KMJ MEAN DS iH: GeC
{METERS)
- FREEZE/THAW HISTORY NUMBER OF ENTR IZS: 0 o
240 NAME OF LLAKE: LAC COURT ORSILL ID Cah=: 14113
— .. STATE/PROV WIS [ J— _ P
LAT: a5 54 N AREAL Z2Ce 20 MAX DZPTF: 2785
LUNG: S1 26 W (5Q KM) MEAN JZPTH: el
{ME=TERSY) I
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0 e
4:'61..0 NE M E TR E T ST EC IO CDS I ——t4t1 5t -
STATE/PRLV: wWls
LAT: 45 42 N AREA: 778 MAX DEPTF: 8.5
CONGT 51 30 W CSUKMY 7 THMEAN DIPTH: 0,07 T —mmem e
{ METERS)
FREEZE/THAW HISTORY NUMBER OF ENTRIZS: o T )
242. MNAME OF LAKE: CHIPPSwA ID CODE: 141171
—_  STATE/APROV.:. . WIS VR R _ _ ——
LAT?S 43 56 N AREA E2.00 MAX DEPT i 25.0
LONG: 91 10 w (S KM) MEAN DZP TH: De
EMETERS -
FREEZE/ZTHAW HISTORY NUMBER OF ENTRIZS: o0 o
. - : : AN —————— €O S+ 1 4 1 181
STATE/PROV: wis :
LAT: 46 € N AREA: 5429 MAX DZPTF: 6.4
CONGT 51 9 W - TSSO KMY ™ "MEAN DEP 1H: 0.0 --
' (METEZRS)
FREEZE/THAW HISTORY NUMBER OF SNTR IES: o -



=TZ29% ., NAME UF " LAKE: MOCOSE TOCTOUES T 9t
STATE/PROV! wls
LAT: 46 1 N AREA: Be76___ MAX DEPT I 6eb e
LONG: 91 2 W {5Q KM) MEAN DEP THI 0eC
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IZ5¢ [
245, NAME JF LAKE: NELSON ID CODE: 141201
e STATES/PROVE — - WIS o oo e
LAT: 45 5 N AREA: 1015 MAX DEPT+:2 101
LONG: 91 23 w (S50 KM} MEAN DEP THI JeC
(METERS)— - —~—— -~ —
FREEZE/THAW HISTGRY _  NUMHBER OF ENTRIES: __ 0
T NAME P CAKE T ROUND - — Io-C3D=t —141211 — — - —— ———
STATE/PROVE wis
e LAT: 46 1 N _AREAZ 11430 _ MAX OERTF: 21t
LONGT  $1 16 W {50 KM} MEAN DZP 1H: 0s0
{METERS)
 FREEZE/THAW HISTORY NUMBER OF ENTRIZS: 0
TAT. MAMEI 2F LAKE: SOIDER 1D €350 istzz:
- e STATE/PROVE —. WIS . ... e . - - -
LAT: 46 B N AREA: 5.89 MAX DEPT#2 19.5
LONG: <1 1¢ w (sa KM) MEAN DIPTA: De0
tMETERS) -
FREEZE/THAW HISTORY NUMBER OF ENTRIES:  © o )
Fag—r oo AT OF AR T TEAL I CaDE—: 1231 —_
STATEZPROV: wis
LAT: 48 S N AREA? 4425 MAX DEPTF: 3.5
CONGT 91 7 (Sq KM MEAN DZPTH: el e —
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IES!: o T
245« NAME OF LAKE: SHAWAND ID CIDE: 141241
e . STATE/PROV.: __ _Wl1S . U
LAT: 44 48 N AREA: 25,00 MAX DEPT F; 12.8
LONG: 88 22 W (SQ KM) MEAMN DIP TH: J.0
CMETERS)— -
FREEZE/THAW HISTGRY NUMBER OF ENTR IES! ¢ o L
AT NAMEOF AR E T 16 ST GERMAIN———FP—COIS 11 41851
STATE/PROV: wis ‘
LAT: 45 56 N AREA: 5493 MAX_DEZPTF: 1047
LONGY — 89 351 W (S0 KMy MEAN DZP H ¢ Del T -
(METERS)
FREEZE/THAW HISTORY NUMBER OF ENTR IZS: o T



TZSTe T NAMETUF "UAKEI €16 MUSKELCLTUNGE 1O COYET 18 asl
STATE/PROV: wis .
LAT: 46 1. N__* AREA: 3274 MAX DEPTF:  19.8 L
LONGT B89 37 W (S0 KM) MEAN DZP 1H: ~ 0.0 ;

(METERS)
FREEZE/THAW HISTORY MUMBER OF ENTR IZS: 0
252. MNAME OF LAKE: BIG SAND IO COdZ: 131271

—  STATE/PROV: WIS o L -
LAT: 45 4 N AREA: 5470 MAX DEPTEF: 19.7
LUNG: &5 3G w (SQ KM) MEAN DZP IH: Oel

: 2 (METERS ) »=omm e e

FREEZEAZTHAW HISTORY _ . . NUMBER OF ENTRI1ZS5: _ 0

T2 S3 T NAaME O FttAR T CRAWE INGSTIINE 1D COb s gt 29ty — e s e
STATESPROV: wis
LLAT: 46 56 N AREA:I 0 5.94  MAX DEPTH: 23e&
LONG: 8% 83 W (SQ KM} MEAN DIP TH: Ja
(MZTERS)
FREEZE/THAW HISTORY - NUMBEZR OF ENTR IES: 0
255 NAME OF LAKE: FINCE ID CIO>z: 131301
STATESDDOYL . L wlS L L e _
LAT? 4% 57 N AREA: 13.52 MAX DZIPT F: 25,3
L ONG1I 8% 51 w {50 KM) MEAN J2ZP TH: Jel
- METERS ) - —— - ——— -
FREEZEZTHAW HISTORY NUMBER OF ENTRIZS: 0
— 2N NAMEOF AR E TR E AT TN T—C o= i— % 132t— T T e
STATEZPROV : wis
LAT: a6 2 N AREA: 5,77 MAX DEPTF:  19.2 o
LUNG? 8% 4B « {SQ KM) MEAN D2 113 Ca
(METERS )
- FREEZE/THAW HISTORY T NUMBER OF ENTR IZS: o
256+ NAME OF LAKE: LAC VIEUX DESERT ID CODZ: 141331

E:

e S TATEAPROVE WIS . o
LAT: 46 8 N

LONG!: 3G 7T W

AHEAI 17440 MAX DEZPT F:
(SQ KM} MEAN DI iH:

— FREEZE/ThAW HISTORY _ NUMBER OF =NTR JES:I

BT —NAME—OF—CAK E1—PRESOUE— I SUE-——

—ID—CDODZ: 141351
STATE/PROV: wIs
LAT: 46 13 N AREAZ Se18 MAX DEPT L 24
LONGTE BS 47w T {50 KM)  ~ MEAN DZP T O
B . {MET

FREEZE/THRAW HISTORY NUMBER OF ENTR IESS




258« NAME OF LAKE:S

CONMO 1D COJ=7 131371
STATE/PROV: WIS _
LATS 42 A& N AREAZ 3683 __ _MAX_ DEPTHI  _ _2a& _ e
LONG: B8 3C W SQ KM) MEAM DEP T2 0.0
(MEZETERS)
FREEZEZTHAW HISTORY NUMBEZER OF SNTRIZS: 0
25% . NAME OF LAKED NANCY ID COOZ2 1431401
—— e ST ATFAPROVE -—- WS - e I
LAT: LB &€ N AREA: Sa12 MAX DZPTt: 1l.%
LUNG: oz 0 W {SQ KM) MEAMN DEP THI Qas¢
(METZRSY T
FREEZEZTrRAW _HISTGRY NUMBER CF ENTR 1ZS: O e
250 NAKME OF 1TTAKTY PARTRIDGE I'D—COJES 151827 T
STATE/ZPROV: wiS
LAT? i | AREA: 24401 MA X DiETri_“_"lgﬁn _ e
LONG:S 58 S3 w (5Q KM} MEAN, DEZP TH: Cu
(METEES)
FREEZE/TFAW HISTORY NUMBER OF ZATRIZS: 0 o ) )
203 « MAME OF LAKED wMNITE o Cadz? 1aig 2
—  _STATE/PROVI ... .S e e —
LAT: &4 P2 N AREAZ &+ 60 MAX DEPT F2 et
LONGS BA 55 W ({SQ KM) MEAN JZP THE OaC
tMETERS) e
FREEZE/TFAW HISTORY NUMBER OF ENTR IZS: C o B
—Z&bZ s NARME OF AR ET  SIHNNTESTPPT T Ccoo=i T T 5T -
STATE/SsPRDOV I wilis
e LATZ &2 22 N~ AREAI  11.58 = MAX DCPTEH: e
LONG! BE 37 W {50 KM) MEAN DEP T4 Nel
(M&TERS}
o FREEZE/ThAW HISTORY Nﬁﬁégﬁ OF ENTRIES: 0 -
293 NAME OF LAKEI PUCKAWAY ID CadZ: 14145)
e e -STATEAPROVE . . WIS, . . R
LAT: €3 45 N AREAS 22.00 TMA X O PT ki 1.5
LONG! B9 12 W {SQ KM} MEAN DIZIP 14: DeC
(METERS)Y —— T e e
FREEZE/THAW HISTORY __ NUMBER OF ENTR IZS: 1}

—oaA s WAME O CAKET " POYGAN IO~ COOET 191461
STATE/PROV: WIS
LAT: 44 G N AREA: 44450 = MAX DEPTF: ~ 3e8
LONG: €8 50 W (50 KM) MEAN DIZP M1 O 0
" (METERS}
FREEZE/THAW HISTORY NUMBER OF ENTR jE5: - 0




255s  NAME OF TARKCT WUSH IO—COoE: 1% 71
STATE/PROV: wis
LAT: 43 56 N AREA: 12433  MAX DEPTF: _ 145 R o
LONG!: 88 48 W {SQ KM} MEAN DZP TH ! Qa0 .
(METERS}
FREEZE/THAW HISTORY NUMBER GF ENTR IES: o

265+ MNAME OF LAKE: POTATO ID COD2: 141483
e _STATEAPROVS - WIS U - o
LAT: 45 16 N AREA? £.16 MAX OEPTF: 12.2
LONG: 91 26 w {50 KM) MEAN DJEP IH: Jal
" S EMETERSY— ————— -
— .- _.FREELE/THAW HISTORY = MNUMBER OF ZNTRI1ZIS: .G
2H T NAME U LA K E I METONGA O Ca2S 141491 e
STATE/PROV: WIS
LATS 45 32 N AREA: 8,72 MAX DEPT#: 2246
LONGT B8 55 W (50 KM) MEAN DIPTH ! D0

{METERS)

FREEZE/THAW HISTORY

NUMBER OF SNTRIZS: ¢

268, NAME OF LAKE! w#lLLOW RESSRVOIR ID CU3Z: 131501
i _._STATE/PROV: __wiS ... . . _
LAT: 45 43 N AREA: 20480 MAX DEPTEH: BeT
LONG: 89 54 W (50 kM) MEAN DZP T3 3al
tMETERS Y -
i _ FREEZE/THAW HISTORY__ _  NUMBER OF ENTRIZS: 0
PO N AME D AR O TH T T SRS ¥ PRI 1a ol S TN U 1 KU
STATE/PROV: WIS
LAT: 46 3 N AREA:  11.27 MAX DEPTP: 13.7
- CLONGT T TRGTT 8 WU T €50 KM) © MEAN OZ8° H: .0
(METERS )
T FREEZE/THAW HISTORY  NUMBER OF SNTRIESS C
e k3% _END_STATISTICAL ANALYSIS %%x% i}




APPENDIX C
ERTS-1 SWATH COVERAGE
FOR THE 1972 ICE YEAR*

* Solid lines represent imagery received for analysis; heavy
solid lines represent swaths in which the transition zone
was observed.
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